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DECLARATI ON FOR THE RECCRD OF DECI SI ON
Unit Nane and Location

L-Area Ol & Chenical Basin (904-83GQ and L-Area Acid/ Caustic Basin (904-79G
Savannah River Site
Ai ken, South Carolina

The L-Area O | & Chemical Basin (LAOCB) and L-Area Acid/ Caustic Basin (LAACB) source Qperable
Unit (QU) is listed as a Resource Conservation and Recovery Act (RCRA) 3004(u) Solid Waste

Managenent Uni t/ Conpr ehensi ve Environnental Response, Conpensation and Liability Act (CERCLA)
unit in Appendix C of the Federal Facility Agreenent (FFA) for the Savannah River Site (SRS).

Statenent of Basis and Purpose

Thi s deci si on docunent presents the selected renedial alternative for the LACCB/ LAACB | ocated at
the SRS south of Aiken, South Carolina. The selected alternative was devel oped in accordance
with CERCLA, as anmended, RCRA, and to the extent practicable, the National O and Hazardous
Subst ances Pol | ution Contingency Plan (NCP). This decision is based on the Adm nistrative
Record File for this specific RCRA CERCLA unit.

Assessment of the Site
Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected in this Record of Decision (ROD), may present an

i mm nent and substantial endangernent to public health, welfare, or the environnent.

Description of the Sel ected Renmedy

The preferred alternatives for the LAOCB source QU are Alternative P-3: In-situ Stabilization
and Disposal in the LACCB for renediating the LAOCB pipeline, and Alternative S 4: In-situ
Stabi lization and Capping of the LAOCB for renediating the LACCB soil. These alternatives will

nmeet renedi al action objectives by elimnating the potential ingestion of soils and produce
grown in soils, and reduce/mnimze direct radiati on exposure and potential future inpacts to
groundwater. The capped area will be naintained and Institutional Controls will remain in place
as long as the waste remains a threat to human health or the environnent.

The preferred alternative for the LAACB is No Action. The LAACB will be backfilled with native
soil and vegetation will be established in a simlar fashion to the clean closure of the F-, H,
K-, and P-Aci d/ Caustic Basins (WBRC, 1995a).

G oundwat er south of L Reactor has been inpacted by several source QUs including the LACCB. The
groundwat er has been identified as a separate QU, as discussed in Section IV of this ROD, and
will be addressed in a separate groundwater RCD.

I mpl emrent ation of the preferred alternatives will require both near- and | ong-term actions which
will be protective of human health and the environnent. For the near-term signs will be posted
at the LAOCB which indicate that this area was used for the disposal of radioactive and

hazar dous substances. |In addition, existing SRS access controls will be used to naintain the
use of this site for industrial activities only. Near-termactions at the LAACB will consist of
backfilling and seeding to establish vegetation and posting to indicate that this area was used

for the disposal of hazardous substances.

In the long-term if the property is ever transferred to non-Federal ownership, the US.



Governnent will create a deed for the new property owner which would contain information in
conpliance with Section 120(h) of CERCLA. The deed would include a notification disclosing
former waste managenent and di sposal activities as well as renedial actions taken on the site,
and any continuing groundwater nmonitoring conmmtnents. The deed notification would, in
perpetuity, notify any potential purchaser that the property has been used for the nanagenent
and di sposal of radi oactive and hazardous substances.

The deed woul d al so i nclude deed restrictions precluding residential use of the property.
However, the need for these restrictions may be reevaluated in the event that contam nation no

| onger poses an unacceptable risk under residential use. In addition, if the site is ever
transferred to non-Federal ownership, a survey plat of the area will be prepared, certified by a
prof essional |and surveyor, and recorded with the appropriate Barnwell County recordi ng agency
(the LACCB/LAACB QU is located in northern Barnwell County).

The post - ROD docunent, the Corrective Measures/ Renedi al Design Work Plan (CMRD WP), will be
submitted to the U S. Environnmental Protection Agency (EPA) and the South Carolina Departnent of
Heal th and Environnental Control (SCDHEC) within approximately one nonth after the issuance of
the ROD. The CMRD WP will contain a summary description of the scope of work for the renedial
action design, inplenentation/submttal schedule for subsequent post-RCOD docunents, and an
anticipated field activities start date. The regulatory review period, SRS revision period, and
final regulatory review and approval period will be 45 days, 30 days, and 30 days, respectively.
The SCDHEC has nodified the SRS RCRA pernit to incorporate the sel ected renedy.

Statutory Determnation

Based on the LACCB/LAACB RCRA Facility Investigation/Renedial Investigation (RFI/R) Report and
the Baseline Ri sk Assessnent (BRA), the LAOCB source QU poses significant risk to human health
and the environnment. Therefore, a deternination has been made that in-situ
solidification/stabilization (S/'S) of the pipeline, excavation and placenent of pipeline in the
LACCB, and in-situ S/'S and capping of the LACCB is protective of human heal th and environnent
for the contam nation renmaining in the LAOCB pipeline and LACCB soil. In-situ S/'S and cappi ng
will result in the protection of unit groundwater through the stabilization of unit constituents
of concern (CQOCs), and will be protective of on-unit human and ecol ogi cal receptors by shielding
radi ati on exposure and preventing the assimlation of unit COCs. The selected renedy is
protective of human health and the environnment, conplies Wth Federal and State of South
Carolina requirenents that are legally applicable or rel evant and appropriate to the renedial
action, and is cost-effective. This renedy utilizes permanent solutions and alternative
treatnent (or resource recovery) technology to the maxi num extent practicable, and satisfies the
statutory preference for renedies that enploy treatnent that reduces toxicity, nobility, or
volume as a principal elenent.

Based on the LACCB/ LAACB RFI/RI Report and the BRA, the LAACB source QU poses no significant
risk to human health and the environnent. Therefore, a determ nation has been nade that a No
Action alternative is appropriate for the LAACB. The No Action alternative will be protective
of human health and the environnent.

Section 300.430 (f)(4)(ii) of the NCP requires that a five year review of the ROD be perforned
i f hazardous substances, pollutants, or contamnants renain in the waste unit. The SRS RCRA
permt is reviewed every five years, and was nost recently renewed on Septenber 5, 1995.
Because this remedy will result in hazardous substances renai ning on-site above heal t h- based
levels. The three Parties [U S. Departnent of Energy (DOE), SCDHEC, and EPA] have determ ned
that a Five Year Review of the ROD for the LAOCB/ LAACB will be perforned to ensure continued
protection of human health and the environnent.

<I MG SRC 97204A>
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Savannahh River Site
Cl TI ZENS ADVI SORY BQARD

Recommendati on No. 37
May 13, 1997

L- AREA O L & CHEM CAL BASI N AND L- AREA ACI ¥ CAUSTI C BASI N
Backgr ound

The L-Area G| & Chenical Basin and L-Area Acid/ Caustic Basin are within 400 feet of L-Area.
They were used as unlined earthen basins for disposal of liquid waste. The L-Area Gl &

Chem cal Basin (LAOCCB) was used from 1961 to 1979 and the L-Area Acid/ Caustic Basin (LAACB) was
used from 1955 to 1968. Both are located in an area of SRS designated for Industrial Use by the
CAB 1 and ot her Stakeholders 2. The stakehol ders recommended and the DCE- SR pl ans on DCE

mai ntaining control of all of SRS indefinitely 1,2. The LACCB covers about 0.5 acre, is 12 feet
deep and the contam nation is confined to approxinmately the top 2 feet of the soil in the basin
bottom Al though sone volatile organics and tritiated water probably noved deeper, conplete
characterizati on of groundwater contamni nation has not been done.

Anal ysis of the risks indicate concern for a future hypothetical onsite resident or onsite
industrial worker in the immediate vicinity of the LAOCB only 3. These risks are associ ated
largely with direct radiation fromCo-60 and Cs-137 3. However, there are also risks via

i ngestion and inhal ati on pat hways. The LAQOCB pi peli nes (about 1000 ft.) contain radioactive
materials which could reach the soil after the pipe disintegrates 3. Because the pipeline is
buried under four feet of soil, there is no risk to the occasional visitor. There are no risks
associ ated with the LAACB.

The preferred alternative 3 is a good engineering solution for renedial action. It includes
in-situ stabilization, backfilling and capping for the LAOCB, in-situ stabilization of the
radi onuclides in the pipe, and renoval of the pipe and its disposal in the LACCB. Total costs
(not including expenditures for reports and regulatory approval) are estinated at $4.6 mllion
for the preferred alternative. The risk analysis indicates that no renedial action is needed
for the LAACB 3.

Recommendat i on
. The preferred alternative negotiated by DOE, EPA, and DHEC be inplenmented. 3 This

alternative includes in-situ grout stabilization, backfill and cappi ng and may
reduce the future renediation costs for the groundwater.

1. CAB Recommendati ons 2, Industrial/Residential Land Use Quidelines for CERCLA Near Term
Deci si on-naki ng, and 8, N ne Part Recommendation on the future uses of the Savannah River
Site.

2. Savannah River Site Future Use Project Report - Stakehol der Recommendati ons for SRS Land

Facilities, published by the U S. Departnment of Energy Savannah R ver Qperations Ofice,
January 1996.

3. Stat enent of Basis/Proposed Plan for the L-Area Q1| & Chemical Basin and L-Area
Aci d/ Caustic Basin, February 1997.



Savannah River Site
Cl TI ZENS ADVI SORY BQARD

M nority Report
Subm tted Regarding
Recommendati on No. 37
May 13, 1997

Two reconmendation alternatives were presented to the full Board on May 13, 1997, regarding
renmedial activities at the L-Area G| & Chemical Basin. Three Board nmenbers were in favor of
the followi ng alternative:

Because there is no significant risk under the current L-Area industrial operations, because
there is sone risk to workers inplenmenting the preferred clean up action, because the area is
desi gnated as industrial 1,2, because DOE-SR intends to nmaintain control of the SRS for the
indefinite future 1,2, because the dom nant radiol ogi cal hazard is associated wi th radi onuclides
with half lives of 30 years or |ess, because groundwater renediation is to be considered |ater
for the whole L-Area, and because the SRS budget continues to decline, the SRS Gtizens Advisory
Board recomrends that:

. The LAOCB be only backfilled with clean dirt at this time. This will provide direct
radi ati on shielding and elimnate possible inhalation and ingestion of contam nation

by humans. It will also significantly reduce exposure of wildlife to contam nated
soil. Costs should be less than the $1.4 nillion estimated for backfilling and
cappi ng.

. Money saved by inplenenting this recommended action instead of the preferred action

shoul d be used to mitigate risks at higher risk sites.

. Deed restrictions be placed on the land records now to avoid potential conflicts
during possible future | and di sposal action by the Federal Governnent.

. Groundwat er renedi ati on be considered as part of the general L-Area groundwater
assessnent. |If necessary, the LAOCB should be capped with a | ow perneability barrier
later.

Board nenbers in favor of this alternative stated they were concerned that although the L-Area
Q1|1 & Chemical Basin is listed as the second highest risk in the Federal Facility Agreenent

whi ch addresses the Environnental Restoration Program the basin is not the second hi ghest risk
at SRS. Comments were that in light of budget reductions, funding for this activity may be nore
appropriately allocated to other SRS prograns whi ch pose hi gher risks.

1. CAB Recommendati ons 2, Industrial/Residential Land Use Quidelines for CERCLA Near Term
Deci si on-naki ng, and 8, N ne Part Recommendation on the future uses of the Savannah River
Site.

2. Savannah River Site Future Use Project Report - Stakehol der Recommendati ons for SRS Land

Facilities, published by the U S. Departnment of Energy Savannah R ver Qperations Ofice,
January 1996.

3. Stat enent of Basis/Proposed Plan for the L-Area Q1| & Chemical Basin and L-Area
Aci d/ Caustic Basin, February 1997.



l. SAVANNAH RI VER SI TE AND CPERABLE UNI' T NAME, LOCATI ON, DESCRI PTI ON, AND PROCESS H STORY
Savannah River Site Location, Description, and Process History

The Savannah River Site (SRS) occupies approxi mately 310 square mles of |and adjacent to the
Savannah River, principally in A ken and Barnwell counties of western South Carolina. SRS is a
secured U. S. Government facility with no permanent residents, and is | ocated approxi mately 25
m | es sout heast of Augusta, Georgia and 20 miles south of Aiken, South Carolina (Figure 1).

SRS is owned by the U S. Departnent of Energy (DOE). Managenent and operating services are
currently provided by Westinghouse Savannah River Conpany (WBRC). SRS has historically produced
tritium plutonium and other special nuclear nmaterials for national defense and the space
program Chemical and radioactive wastes are by-products of nuclear material production
processes.

Qperable Unit Nane, Location, Description, and Process History

The Federal Facility Agreement (FFA) for the SRS lists the L-Area Q| and Chem cal Basin/Acid
Caustic Basin (LAOCCB/ LAACB), 904-83G and 904-79G as a Resource Conservation and Recovery Act/
Conpr ehensi ve Environnmental Response, Conpensation and Liability Act (RCRA/ CERCLA) unit
requiring further evaluation, using an investigation/assessnment process that integrates and
conbi nes the RCRA Facility Investigation (RFI) process with the CERCLA Renedi al |nvestigation
(RI) to determine the actual or potential inpact to hunan health and the enviromenl. The LACCB
and LAACB are | ocated south of L Area in an area of lowto noderate relief (Figure 2). They are
situated on the southern flank of a hill approximately 300 feet (ft) south of the L-Area
perineter fence and 1,250 ft north of L Lake. The area lies at an el evation of approxi mately
235 ft above nean sea level (nsl), and 45. It above the elevation of L Lake. Surface water
runoff in L Area drains southward to L Lake via overland flow and snall intermttent stream
channel s and drai nage ditches.

Direct precipitation (rain, snow, ice, etc.) is currently the only source for basin water. The
LAOCCB and LAACB both act as intermttent, wet-weather ponds. The LACCB contains water at nost
tines while the LAACB is nore frequently dry. Overflow fromthe LACCB woul d drain southward to
L Lake as described above. Overflow is not probabl e because the capacity of the basinis
approximately four tinmes the volune of water attributable to annual precipitation. Wastewater
has never been reported to have overflowed fromthe LACCB. The LAACB was designed to discharge
basi n water through an overflow pipe |ocated at the southern end of the basin. A discharge
ditch was al so constructed to receive water fromthe overfl ow pipe. The overflow pipe is
positioned to operate only at very high water levels to prevent overtopping the basin berm

Fi gure 1. Location of the Savannah River Site and najor SRS Facilities
<I MG SRC 97204B>

Fi gure 2. Topogr aphi ¢ Map of the LAOCB/ LAACB and Surroundi ng Area
<I MG SRC 97204C>

LACCB

The LACCB was designed and constructed as an unlined seepage basin in 1961 for the purpose of

di sposing of snall volunes of wastes that were not appropriate for discharge to |ocal streans,
regul ar seepage basins, or the 200-Area waste nmanagenent system The LAOCB neasures 182 ft |ong
by 108 ft wide at the bermwith an overall area of 0.45 acres and an average depth of 12 ft, The
LAQCB recei ved waste via a berned concrete drai nage pad that was | ocated outside the basin
perineter fence, and froma gravity flow underground pipeline (6-inch dianeter steel)



originating at the mai ntenance Hot Shop (Figure 3). The pipeline fromthe Hot Shop was
originally constructed to extend to the L-Area Reactor Seepage Basin for an approxi mate total
length of 750 ft. The pipeline was installed prior to the excavation of the LACCB. Wen the
LACCB was constructed, all pipeline drainage was diverted to the LACCB. The approxi mately 275
ft of pipeline between the LAOCB and the Reactor Seepage Basin was plugged off at each end and
taken out of use. This section of the pipeline is not part of the LACCB/ LAACB QU and will be
addressed as part of the L-Reactor Seepage Basin (see Section IV). |In addition, a second

pi peline (2-inch dianeter steel), located just south of the main pipeline, extends approxinately
450 ft fromthe Hot Shop to the LACCB.

The exact quantity of wastewater discharged to the basin is not docunented and the foll ow ng
summary on chem cal conposition of discharges is based on process know edge. Liquid wastes
consisting of small volunes of slightly radioactive oil and chem cal wastewater were sent to the
LACCB fromthroughout SRS, but cane prinmarily fromthe reactor areas. Wstes were transported
to the drainage pad in tank trucks, metal druns, skid tanks, and other containers. The Hot Shop
(Building 717-GQ di scharged decontam nati on wastewat er contai ning radi onucli des, detergents, and
spent degreasing solvents through the pipeline to the basin. H storical records indicate that
wastes fromall sources contributed approximately 2.2 curies (C) of alpha emtters and 270 G

of nonvolatile beta emtters including 0.1 G of strontium90 (90 Sr) and 0.4 G of cesium 137
(137 Cs) (Feninore et al., 1988).

The basin renmmined active until 1979 when all discharge to the basin ceased, and has renai ned
open from 1979 to present. The LACCB is currently surrounded by a chain link fence, posted as a
radi ol ogi cal contam nation area, and contains |owlying vegetation indigenous to the area that
has grown back since renoval in 1993 (Figure 4).

Fi gure 3. Unit Layout and RFI/R Sanpling Locations of the LAOCB/ LAACB
<I MG SRC 97204D>

Fi gure 4. Aerial Photograph of LACCB
<I MG SRC 97204E>

LAACB

Aci d/ caustic basins were constructed in F, H K L, P, and R Areas between 1952 and 1954 as
unlined asins. These basins received dilute sulfuric acid and sodi um hydroxi de sol uti ons used
to regenerate ion-exchange units in the water purification processes at the reactor and
separations areas in the center of the SRS. (Qher wastes discharged to the basins included
water rinses fromthe ion exchange units both before and after regenerati on, steam condensate
fromthe heaters in the sodi um hydroxi de storage tanks and water treatnent building, and any
rain that collected in the storage tank's spill contai nnment enclosures. The basins all owed

m xi ng and neutralization of the dilute solutions before discharge to nearby streans.

The LAACB was constructed in 1954 and received wastewater fromthe L-Area water treatnent plant
facility via a pipeline (vitrified clay) that extends approxi mately 1,100 ft fromthe water
treatnent facility to the LAACB (Figure 5). The LAACB and pipeline are considered a part of
this operable-unit (QUJ) and are addressed in this Record of Decision (ROD). The LAACB neasures
50 ft by 50 ft with an area of 0.057 acres and an average depth of 7 ft. A berm surrounding the
basin diverts overland flow anay fromthe basin. As discussed for the LAOCB, the exact quantity
of wastewater disposed of is not docunented, but is known to consist prinmarily of dilute

sul furic acid and sodi um hydr oxi de sol uti ons.

The LAACB received waste from 1955 to 1968 at which time all discharge to the basin ceased, and
has renai ned open from 1968 to present. The LAACB is currently surrounded by a barbed-wire



fence, is posted as a RCRA CERCLA unit, and contains | owlying vegetation indigenous to the
area.

1. SI TE AND OPERABLE UNI T COWPLI ANCE HI STORY
SRS Qperational H story

The prinmary mssion of SRS was to produce tritium (3 H), Plutonium 239 (239 Pu), and ot her
special nuclear materials for our nation's defense prograns. Production of nuclear materials
for the defense prograns was discontinued in 1988. SRS has provided nuclear nmaterials for the
space program as well as for nedical, industrial, and research efforts up to the present.

Chem cal and radioactive wastes are by-products of nuclear material production processes. These
wast es have been treated, stored, and in sone cases, disposed at SRS. Past disposal practices
have resulted in soil and groundwater contam nation.

Fi gure 5. Unit Layout and RFI/R Sanpling Locations of the LAACB Pipeline
<I MG SRC 97204F>

SRS Conpliance H story

Waste materials handled at SRS are regul ated and nanaged under RCRA, a conprehensive | aw
requiring responsi bl e managenent of hazardous waste. Certain SRS activities have required
Federal operating or post-closure permits under RCRA. SRS received a hazardous waste permt
fromthe South Carolina Departnent of Health and Environnental Control (SCDHEC); the permt was
nost recently renewed on Septenber 5, 1995. Part |V of the pernmt nandates that SRS establish
and inplement an RFlI Programto fulfill the requirenents specified in Section 3004(u) of the
Federal permt.

On Decenber 21, 1989, SRS was included on the National Priorities List (NPL). This inclusion
created a need to integrate the established RFI Programwi th CERCLA requirenents to provide for
a focused environnental program In accordance with Section 120 of CERCLA, DCE has negotiated a
Federal Facility Agreenment (FFA) (WBRC, 1993a) with the U S. Environnental Protection Agency
(EPA) and SCDHEC to coordinate renedial activities at SRS i nto one conprehensive strategy which
fulfills these dual regulatory requirenents.

Qperabl e Unit Conpliance H story
LACCB

As previously stated, the LAOCB is listed in the FFA as a RCRA/ CERCLA unit requiring further
eval uation to determ ne the actual or potential inpact to human health and the environment. An
RFI/ Rl characterization and Baseline Ri sk Assessnent (BRA) were conducted for the unit between
1993 and 1995. The results of the RFI/R and BRA were presented in the RFI/R and BRA reports.
The RFI/ R and BRA reports were submtted in accordance with the FFA and the approved

i npl enentati on schedul e, and were approved by the EPA and SCDHEC i n February 1996. The
Corrective Measures Study/Feasibility Study (CVS/ FS) and Statenent of Basis/Proposed Plan
(SB/PP) were subnmitted in accordance with the FFA and the approved inpl enentati on schedul e, and
wer e approved by EPA and SCDHEC in March 1997.

LAACB
As previously stated, the LAACB is listed in the FFA as a RCRA/CERCLA unit requiring further

eval uation to determne the actual or potential inpact to human health and the environment. An
RFI/R field characterization was conducted and docunented for the LAACB at the sane tinme as the



LACCB. The RFI/R and BRA reports were submtted in accordance with the FFA and regul atory
approved i npl enentati on schedul e, and were approved by the EPA and SCDHEC i n February 1996. The
CVS/ FS and SB/ PP were submitted in accordance with the FFA and the approved inpl enentation
schedul e, and were approved by EPA and SCDHEC in March 1997.

[ H GHLI GHTS CF COVWUNI TY PARTI CI PATI ON

Bot h RCRA and CERCLA require the public be given an opportunity to review and comrent on the
draft permt nodification and proposed renedial alternative. Public participation requirenents
are listed in South Carolina Hazardous Waste Managenent Regul ation (SCHWR) R 61-79. 124 and
Sections 113 and 117 of CERCLA. These requirenents include establishment of an Admi nistrative
Record File that docunments the investigation and selection of the remedial Alternatives for
addr essing the LAOCB/ LAACB soils and groundwater. The Administrative Record File nust be
established at or near the facility at issue. The SRS Public Involvenent Plan (DOE, 1994) is
designed to facilitate public involvenent in the decision-naking process for permtting,
closure, and the selection of renmedial Alternatives. The SRS Public Involvenrent Plan addresses
the requirenents of RCRA, CERCLA, and the National Environmental Policy Act, 1969 (NEPA).
SCHWWR R 61-79. 124 and Section 117(a) of CERCLA, as anended, require the advertisenent of the
draft permt nodification and notice of any proposed renedial action and provide the public an
opportunity to participate in the selection of the renedial action. The Statenent of

Basi s/ Proposed Plan for the L-Area G| and Chenical Basin and L-Area Acid/ Caustic Basin (WBRC,
1997a), a part of the Admnistrative Record File, highlights key aspects of the investigation
and identifies the preferred action for addressi ng the LAOCB/ LAACB.

The FFA Admi nistrative Record File, which contains the information pertaining to the selection
of the response action, is available at the EPA office and at the followi ng | ocations:

U S. Departnent of Energy

Publ i ¢ Readi ng Room
Gegg-Ganiteville Library

Uni versity of South Carolina-Ai ken
171 University Parkway

Ai ken, South Carolina 29801

(803) 641- 3465

Thomas Cooper Library

Gover nnent Docunents Depart nent
Uni versity of South Carolina
Col unbi a, South Carolina 29208
(803) 777-4866

Reese Library

Augusta State University
2500 Walton Wy

Augusta, Ceorgia 30910
(706) 737-1744

Asa H Cordon Library
Savannah State University
Tonpki ns Road

Savannah, Georgi a 31404
(912) 356-2183



Prior to the submttal of the OVB/FS for the LAOCB/ LAACB, the SRS Environmental Restoration
Departnment (ERD) presented a focused feasibility scoping of renedial actions for the LAOCB/ LAACB
to the Environnental Renedi ati on and Waste Managenent Subcommitee of the SRS G tizens Advisory
Board. This feasibilitv scoping was deenmed necessary because the high-risk associated with
LACCB requires that a renmedial action be perforned in a tinmely manner, and because of the
technology limtations of the renedial alternatives for the m xed radioactive and hazar dous
wastes identified in the soil inside the basin.

The public was notified of the public comment period through nailing' s of the SRS Environnental
Bul letin, a newsletter sent to approxinmately 3500 citizens in South Carolina and Ceorgi a,
through notices in the Aiken Standard, the Allendale Ctizen Leader, the Augusta Chronicle, the
Bar nwel | Peopl e-Sentinel, and The State newspapers. The public comment period was al so
announced on | ocal radio stations.

The 45-day public coment period began on April 4, 1997 and ended on May 18, 1997. A public
comrent neeting was held on May 7, 1997. A Responsiveness Sumary was prepared to address
comrent s received during the public comment period. The Responsiveness Summary is provided in
Appendi x A of the ROD. It will also be available in the final RCRA Permt.

I'V. SCOPE AND ROLE OF THE OPERABLE UNNT WTHI N THE SI TE STRATEGY
RCRA/ CERCLA Prograns at SRS

RCRA/ CERCLA units (including the LACCB/ LAACB) at SRS are subject to a nulti-stage renedial
investigation process that integrates the requirenents of RCRA and CERCLA as outlined in the

RFI /R Program Pl an (WBRC, 1993b). The RCRA/ CERCLA processes are summari zed on Figure 6.

Figure 6 illustrates the investigation and characterization of potentially inpacted
environnental nedia (such as soil, groundwater, and surface water) conprising the waste site and
surroundi ng areas; the evaluation of risk to human health and the | ocal ecol ogical community,
the screening of possible renmedial actions to identify the sel ected technol ogy which will

protect hunman health and the environnent, inplenentation of the selected alternative,
docunentation that the renedi ati on has been perfornmed conpetently; and eval uation of the
effectiveness of the technology. The steps of this process are iterative in nature, and include
deci si on poi nts which invol ve concurrence between the DOE (as owner/manager), the EPA and SCDHEC
(as regul atory oversight), and the public. The RCRA/ CERCLA process as applied to the

LACCB/ LAACB i s outlined bel ow

Fi gure 6. RCRA/ CERCLA Logi ¢ and Docurent ati on
<I MG SRC 97204G>

Fi gure 6. (continued) RCRA/ CERCLA Logi c and Docunentation
<I MG SRC 97204H>

RFI/R Wrk Plan

Based on the data reviewed and collected during the unit prelimnary screening and process

know edge, a conceptual site nodel (CSM was devel oped to: determ ne the source, prinary
contami nated nedia, mgration pathways, exposure pathways, and potential human and ecol ogi cal
receptors. Section V provides the unit-specific CSMfor the LACCB/ LAACB QU, and a sumary of
the characteristics of the prinmary and secondary sources and rel ease nechanisns for the units as
determined in the RF/ R.

Devel opnent of the CSMfacilitates the initial step of determ ning the nature and extent of unit
contami nation through the identification of data gaps using the Data Quality (ojectives (DQ)



process. DQs are useful in identifying data needs associated with the sources and exposure
nmedi a and i n devel opi ng a sanpling and anal ytical plan which describes the procedures for
collecting sufficient data of known and defensible quality. The unit disposal and nonitoring

hi story indicated that the LAOCCB/ LAACB and associ ated pipelines are a probabl e contani nation
source that nmay represent unacceptable risk to hunman health and the environment. Miltiple data
needs were identified to reduce the uncertainty associated with the contam nation of the

LAQCB/ LAACB to include the nature and extent of contamination in: (1) basin vegetation, surface
water, and soils, (2) soils adjacent to the basins, (3) soils along the pipelines, and (4)
groundwater in the vicinity of the basins. Consequently, to make key renedial decisions it was
necessary to develop a work plan to satisfy these data needs to determne the associated risk to
human and ecol ogi cal receptors. The approved RFI/R work plan for the LACCB/ LAACB (WSRC, 1993)
outlined the specific characterization activities that were necessary to neet the DQ0s for the
LAQCB/ LAACB.

Unit/Site Characterization (RFI/R)

The primary need for the RFI/R is to establish unit-specific constituents (USCs) that pose
potential risk through various exposure routes and determne their distribution in source nedia
associated with the unit. One of the principle requirenents for determning USCs is to
establ i sh unit-specific background concentrations. Once established, the nmaxi mum val ues of
detected constituents at the unit are screened agai nst two-times nean background concentrations
to identify constituents that exceed background. These data are used to further define the
Constituents of Potential Concern (COPCs) and Constituents of Concern (COCs) during the risk
assessnent. In addition, these data provide the contam nant profile and nass which is necessary
to determ ne potential contaminant migration to off-unit receptors.

The data needs for the LAOCCB/ LAACB RFI/ R were satisfied through the follow ng characterization
activities:

. sanpl i ng/ anal ysi s of basin surface water/sedi ment and subsurface soil (secondary
sour ce)

. sanpl i ng/ anal ysi s of basin perineter surfacel/subsurface soil (secondary source)

. sanpl i ng/ anal ysi s of subsurface soil al ong pipelines (secondary source)

. sanpl i ng/ anal ysi s of basin vegetation (exposure pathway)

. sanpl i ng/ anal ysi s of groundwater (exposure pathway)

. air nonitoring during sanpling activities (exposure pathway)

. sanpl i ng/ anal ysi s of background vegetation, soil, and groundwater

. radi ati on survey of the ends of the LAQCB pipelines (secondary source)

Streanmined investigation activities and the devel opnent of innovative sanpling devices to

m ni m ze worker exposure during the collection of radioactive environnental nmedia were utilized
during the RFI/R for the LAOCB/ LAACB. Bl anks and duplicate sanples were collected during the
RFI /R at defined frequencies and anal yzed by i ndependent, certified | aboratories to provide
defensi bl e data. The results of the RFI/R of the LAOCB/ LAACB are reported and discussed in
Section V.

Basel i ne R sk Assessnent

The intent of the BRAis to develop risk infornmati on necessary to assist in the decision-naking
process for renedial sites. R sk fromthe unit/site is quantified, based on unit specific data
for current and future human and ecol ogi cal receptors through nultiple exposure routes as
identified in the CSM Carcinogenic risk at or above 1.0 x 10-6 (one excess hunman cancer in a
popul ation of one mllion) are considered significant. 1In addition, if a hazard index (H) is
greater than 1.0 for noncarci nogenic constituents, there is concern that adverse health effects



may occur.

The overall objectives of the BRA conducted for the LACCB/ LAACB were net as summari zed bel ow

. identified the unit-specific COPCs (primarily radionuclides) and quantified the risk
they pose to applicable hunman and ecol ogi cal receptors (unacceptable risk to human
heal t h);

. determ ned that the LAACB does not pose a significant risk to human receptors;

. determ ned that the LAOCCB poses an unacceptable risk to human receptors;

. determ ned that the LAOCCB and LAACB do not pose unacceptable risk to ecol ogica
receptors

. determ ned that the LAOCCB and LAACB and the surrounding areas do not provide habitat

for any threatened, endangered, or sensitive plant or animal species that nay be
i npacted by unit contam nants;

. establ i shed human health COCs for the LACCB (prinarily radionuclides) that pose
unacceptabl e risk and determ ned the remedi al goal (RG concentrations of chem ca
and radi ol ogi cal constituents that can renain in-situ and will be adequately
protective of human health and the environnent;

. establ i shed the data necessary to conpare potential human health and environnenta
i npacts of renedial actions applicable to the LAOCB and ot her radioactive seepage
basins at SRS to include stabilization/solidification, vitrification, and renoval

A summary of the results of the BRA for the LAOCCB/ LAACB are presented in Section VI
CvB/ FS

The results of the RFI/R and BRA provide the basis for establishing unit-specific renedial
action objectives in the CV8/ FS. Renedial action objectives for the LAOCB (including its

pi pel i nes) were devel oped to address: unit-specific contam nants, nmedia of concern, potentia
exposure pathways, and Rgs. The renedial action objectives are based on the nature and extent
of contanination, threatened resources, human and environmental risk information, and the
potential for human and environmental exposure. |In addition, the prelimnary renediation goals
for the LAOCB and its pipelines were devel oped based upon Applicable or Rel evant and Appropriate
Requirenents (ARARs) or other information fromthe RFI/R Report and the BRA

The net hodol ogi es used to identify and screen rel evant technol ogies for the renediation of the
waste unit followed an established process devel oped by the EPA. The goal of this renedy

sel ection process is to select corrective neasurestrenedi al actions that are protective of human
health and the environnent, that nmaintain protection over tinme, and that mnimze contam nant
(or waste) nobility, toxicity, or volune through treatnent, when possible [ CERCLA 300. 430 (a)
(1)(1)]. The selection of a response action for the waste unit proceeded in a series of steps
as defined in the NCP of Novenber 20, 1985 (50 FR 47973) and outlined in Figure 7. In addition
the remedial alternatives were further evaluated for the LAOCCB (including, its pipelines) by
follow ng nine selection criteria established by the NCP

. Overall Protection of Human Health and the Environment
. Conpl i ance with Applicable or Rel evant and Appropri ate Requirenents
. Long- Term Ef fecti veness and Per nanence



. Reduction of Toxicity, Mbility, or Volume Through Treat nent

. Short - Term Ef f ecti veness
. I npl enentability

. Cost

. St at e Accept ance

. Communi ty Accept ance

The results of the COVB/FS conducted for the LAOCB/ LAACB are summarized in Section VI, and a
summary of the conparative analysis of the alternatives is provided in Section VIII.

SB/ PP

The cul mi nation of the response action selection process is the Statenent of Basis/Proposed Pl an
(SB/PP). The purpose of the SB/PP is to facilitate public participation in the renedy sel ection
process through the solicitation of public review and comment on all the remedial alternatives
described. The SB/ PP presents the | ead agency's prelimnary recomendati on(s) concerni ng how
best to undertake a renedial action at a particular waste unit. The SB/ PP describes all

remedi al options that were considered in detail in the CMS/FS, and explicitly identifies the
preferred alternative for a renedial action at a waste unit and the preference rationale.

The SB/ PP directs the public to the RFI/R, BRA, and CMS/FS reports as the prinmary sources of
detailed, site specific information, and information on the renedial alternatives anal yzed, and
provides information on how the public can be involved in the renedy sel ection process. The
public is notified of a public comment period through nailing of the SRS Environnental Bulletin,
the Aiken Standard, the Allendale Citizen Leader, the Barnwel|l People Sentinel, The State, and
Augusta Chroni cl e newspapers, and through announcenents on local radio stations. |In addition,
DCE platfornms a public neeting during the public conmment period to receive and di scuss questions
and comments fromthe public on the preferred renedial alternative.

Figure 7. Response Action Sel ection Process
<I MG SRC 97204l >

RCD

The ROD docunents the renedial action plan for a unit and consists of three basic conponents: a
Decl aration, the Decision Summary, and the Responsiveness Summary. The purpose of the
Declaration is to certify that the renedy sel ection process was carried out in accordance with
the requirenents of CERCLA and, to the extent practicable, the NCP. The Decision Sumary is a
technical and information docunent that provides the public with a consolidated source of
information about the history, characteristics, and risks posed by a unit, followed by a
sumar y/ eval uation of the cleanup alternatives considered that led to the selected renedy. The
Responsi veness Summary presents comrents recei ved during the public comment period (April 4
through May 18, 1997) on the SB/ PP, and a response to each comment or criticism subnmtted in
witing or orally. The Responsiveness Summary for the LAOCB/ LAACB is provided in Appendix A and
an explanation of significant changes resulting frompublic comment is provided in Section X .

SRS recei ved a hazardous waste pernit fromthe South Carolina Departnent of Health and

Envi ronnental Control (SCDHEC) which is renewed every five (5) years. The pernmt was nost
recently renewed on Septenber 5, 1995. Part IV of the permt nandates that SRS establish and
inmplenent an RFI Programto fulfill the requirenments specified in Section 3004(u) of the Federal
permt. The LACCB and LAACB are Solid Waste Managenent Units (SWWMJ) |isted on the SRS RCRA
Pernmit because the units received hazardous substances. Thus, the renedial decision for these
SWMJs requires a RCRA Pernit Modification. Specific coments and responses received during the
April 4, 1997 - May 18, 1997 public comment period on the proposed renedial action and the



associ ated draft RCRA pernmit nodification are included in the Responsiveness Summary of this ROD
(Appendix A) and with the final RCRA Permt. The final RCRA Permit and the RCD docunent the
final decision for this operable unit.

Post - ROD Docunent ati on

The post - ROD docunentation consists primarily of the design docunents that are required prior to
initiating a renedial action. Specific post-ROD docunents include, the corrective
neasur e/ renedi al desi gn workpl an, the corrective neasure/renedi al design report, the corrective
nmeasur e/ renmedi al acti on workplan, and the post-construction report. A discussion of the

schedul es that apply to these docunments is provided in the SB/PP and Section Xl 11 of this ROD

Sout hern L-Area Renedi al Strategy

The RFI/ Rl process provides a nethod of nanaging the steps to ultimate renedi ation of a specific
waste unit. It is often preferable to group waste unit conponents and actions to expedite
characterization and renedi ati on of the conmponents that pose the nost significant risks. These
groupings are typically designated as QUs. A "source control QU' may consist of a nunber of
potential sources of contam nation, and usually indicates that there is a preference toward

coll ective characterization and ultinmate renedi ati on of these sources. A "groundwater QU
usual | y consists of a specific area of groundwater contam nation and proposed actions related to
its characterization and ultimate renedi ati on, and/or the timng of these actions.

The LAOCCB and LAACB have been grouped into a source control QU that is located within the Steel
Creek Watershed (Figure 8). Several source control and groundwater QUs within this watershed
will be evaluated to determne future inpacts, if any, to associated streans and wetlands. It
is the intent of SRS, EPA, and the SCDHEC to nanage these sources of contam nation to mninmze
inmpact to the watershed. To effectively manage the inpact to the Steel O eek Watershed
(groundwat er, streans, and wetl ands), a conprehensive characterization and regul atory process
plan for the waste units in the vicinity of the LACCB/ LAACB QU was devel oped. This
characterization and regul atory process plan provi des a programatic nethod of pronoting

conti nuous characterization, risk assessnent, renedi al assessnment, and renedial action.

The waste units included in the remedi al process plan consist of the LACCB/ LAACB QU, the L-Area
Hot Shop, and the L-Reactor Seepage Basin. The LAOCB and L-Area Hot Shop received m xed

radi oactive and hazardous waste, the L-Reactor Seepage Basin received radioactive waste, and the
LAACB recei ved characteristic hazardous waste. Because the waste units are |located in close
proximty and have known and probabl e groundwat er contam nati on, they represent a conpl ex
characterization, renediation and regulatory challenge. The plan consists of a phased approach
for the characterization, docunentation, and renediation of these waste units. The location of
these waste units and overall conponents of the conprehensive plan are described in Appendix A
of the RFI/R Report (WSRC, 1996a).

During the characterization process of the LACCB/ LAACB QU, it was recogni zed that the highest
concentrations of contam nants and the contami nants with the highest potential risk were
primarily restricted to surficial soils, subsurface soils, and surface water within the LACCB.
In addition, it was recognized that the LAOCB represents a significant source of contam nation
to unit groundwater. The characterization of the LAOCCB/ LAACB QU and its associated RFI/R and
BRA docunentati on provide sufficient information to nove forward with a renedial action of this
source control QU. Therefore, the CMS/FS, SB/ PP, and this ROD are focused on this source
control QU

Fi gure 8. Steel Oreek Watershed and associ ated Qperable Units
<I MG SRC 97204J>



G oundwat er contam nati on associated with the LAOCB was found to consist prinmarily of tritium
and solvents. However, it was recogni zed that the extent of the groundwater contam nation had
not been conpletely characterized during the RFI/R. In addition, groundwater contamination is
also likely associated with the L-Area Hot Shop and the L-Area Reactor Seepage Basin.

G oundwat er contam nati on associated with the Hot Shop is not docunmented, but soil gas data
suggest that chlorinated organic solvents have been released to the soil in the area and nay
have inpacted the | ocal groundwater. G oundwater contamination associated with the L-Area
React or Seepage Basin is known to consist of tritium (historical groundwater nonitoring).

A conpr ehensi ve groundwater QU was created as the L-Area Sout hern G oundwater QU because of the
uncertainty associated with the nature and extent of the known and suspected groundwater plunes
inthe vicinity of the LAOCB/ LAACB QU, L-Area Hot Shop, and L-Area Reactor Seepage Basin.
Because any renedial actions directed toward the groundwater could cause further comm ngling of
contam nant plunes, a phased renedial investigation of the groundwater plunes will be conducted
as part of the integrator QU strategy. The phased process would continue until all the
conmponents of the source control, vadose zone, and groundwater QOUs are characterized and
docunent ed.

V. OPERABLE UNI T CHARACTERI STI CS

CSMs were devel oped for the LAOCB and LAACB that identify the prinary sources, prinary

contam nated nedia, mgration pathways, exposure pathways, and potential receptors for each
unit. The CSMs for the LAOCB, and LAACB are presented in Figures 9 and 10, respectively, and
are based on the data that are presented in the RCRA CERCLA docunentation for these units. The
Data Summary Report (WBRC, 1995b), RFI/R Report (WBRC, 1996a), and Baseline Ri sk Assessnent
(WBRC, 1996b) contain detailed analytical data for all of the environnental nedia sanples taken
in the characterization of the LAOCCB/ LAACB. These docunents are available in the Admnistrative
Record (See Section I11).

As previously stated in Section IV, it has been recogni zed that the highest potential risk is
primarily restricted to soil and surface water within the LACCB. In addition, the extent of the
groundwat er contam nati on has not been conpletely characterized during the RFI/RI, and further
investigation is necessary to proceed with a risk assessnent and CVMS/FS for unit groundwater.
Therefore, the followi ng discussion of the QU will be focused on the primary and secondary
sources of the LAOCB and LAACB, and will not include a description of the characteristics of the
uni t groundwat er.

Fi gure 9. Conceptual Site Mdel for the LACCB
<I MG SRC 97204K>

Fi gure 10. Conceptual Site Mddel for the LAACB
<I MG SRC 97204L>

L-Area G| & Chemical Basin
LACCB Prinmary Sources and Rel ease Mechani sns

The prinmary sources were radi oactive wastewater discharged to the LACCB fromthe Hot Shop via
the LAQCB pipelines and other SRS areas via the concrete drai nage pad (see Figure 9). Residua
wastewater is no longer present in the LAOCB, and its presence in the pipelines is unlikely
because all piping was constructed as gravity feed, and no wastewater has been di scharged

t hrough the piping for approxinmately 30 years. Radioactive contam nation on the interna
surfaces of the LAOCB pipelines is docunented [approxi mately 300, 000 disintegrations per mnute



(dpm as neasured at the discharge end in the LACCB], and there is a high probability of
radi oactive contam nati on of the concrete drainage pad and associ ated pi pi ng based on process
know edge.

The prinmary rel ease nechani snms are deposition inside the basin, deposition outside the basin
fromoverflow, deposition onto the pipeline and drai nage pad surfaces, and | eakage of the

pi pelines (see Figure 9). The nost significant of these rel ease nechani sns are the rel ease of
unit contam nants to the surface soil in the basin bottom and pipeline | eaks to the subsurface
soils along the LAOCB pipelines. 1In addition, there are no docunmented occurrences of basin
overflow, and surface ndiation surveys indicate the basin did not overflow

LAQOCB Secondary Sources and Rel ease Mechani sns

Secondary sources include sludge/organi ¢ sedi nent and subsurface soil in the LAOCCB, surface
water in the basin that accunulates fromprecipitation, surface and subsurface soil around the
basin, concrete and steel pipe, and subsurface soil along the pipeline (see Figure 9). A
detail ed sanpling and anal ysis plan was prepared and inplenented to i nvestigate these secondary
sources and a conpl ete description of the sanpling nethods and protocols are provided in the RFM
Report (WBRC, 1996a).

Sl udge/ organi ¢ sedi nent and subsurface soil were collected fromfive |ocations within the LACCB
(see Figure 3) using a renote vibracore sanpling device to reduce cross contam nation of sanples
and m ni m ze worker exposure. The sanpling of the basin sludge indicates that the sludge is
approxi mately six inches thick. Based on the analysis of sanples collected fromthe five
locations within the basin, the sludge and organic sedinent within the LACCB is highly

contami nated with radi onuclides. Twenty-four radionuclides and gross al pha and non-vol atile
beta were detected above screening levels in the LACCB sludge (Table 1). The maj or nman-made
radi onuclides with respect to activity within the basin sludge are: anericium?241 (241 Am, 137
Cs, cobalt-60 (60 Co), curium 244 (244 Cv, europium 152 (152 Eu), 154 Eu, 155 Eu,
pronet hi um 147 (147 Pm, 238 Pu, 239 Pu, 90 Sr, uranium234 (234 Uy, 235 U, 238 U, and 3 H A
review of the data also indicates the primary fission products are 137 Cs, 90 Sr, 152 Eu, 154
Eu, and 155 Eu, the prinmary activation product is 60 Co, and the prinmary al pha-emtters are 238
Pu, 239 Pu, and 238 U. In addition, the data indicate that tritiumcontributes at |east one
third of total activity within the basin sludge with a nmaxi numof 15,498 pC/g. The subsurface
soi|l underlying the basin sludge is also highly contam nated with radionuclides as described for
the sludge. The average activity for the basin sludge and subsoils (to a depth of 1.5 ft) is
3833.3 pG /g for the mgjor radionuclides (i.e., 241 Am 137 Cs, 60 Co, 152 Eu, 154 Eu, 154 Eu
238 Pu, 239 Pu, 90 Sr, 235 U, 238 U and 3 H. Based on the activities of the soil sanples
coltected during this investigation, the total radionuclide activity within the basin (including
the sludge and subsoils to a depth of 1.5 ft) is estimated at approxinmately 4.2 G.

The concentrations of radionuclides in the LAOCB subsoils tend to decrease rapidly with depth

An anal ysis of the attenuati on of the nmaxi mum gross al pha and non-volatile beta activities

i ndi cates that radionuclide concentrations (other than 3 H should reach background activity
levels within approximately two feet fromthe top of the sludge. Linear regression of the gross
al pha val ues (log) versus sanpl e depth denonstrates that the naxi mum observed gross al pha val ues
will decrease to activities less than detectable levels at a depth of approxinmately 1.5 ft from
the top of the sludge (Figure 11). Linear regression of the gross non-volatile beta val ues
(log) versus sanple depth denonstrates that the nmaxi num observed gross non-vol atil e beta val ues
will decrease to activities less than detectable levels at a depth of approxinmately 2.0 ft from
the top of the sludge (Figure 11). The radionuclide concentrations are highly correlative (as
expected) with the gross al pha and gross non-vol atile beta values for the sanples. Because the
rapi d reduction of activities is logarithmcally correlated with depth, any intervals deeper
than 1.25 ft would represent additional activities of only a fraction of one percent. A review



of the 3 Hactivities of the basin sludge and subsoils indicates that 3 Hactivities also
decrease rapidly with depth. As previously stated, the maximum 3 H activity within the basin
sludge is 15,498 pCG /g, however, the maximum 3 H activity at one foot bel ow the basin sludge is
137.9 pG/g. A conparison of 3 Hratios to the major radionuclides within the basin suggests
that the 3 H has reached equilibriumconditions with respect to depth.



Table 1
Sunmary of Detected Radi onuclides
LACCB Soil and Sedi ment

2 X Average Frequency of Detects
Anal yte Backgr ound Above 2 X Average H ghest
Val ue Backgr ound Det ecti on

RADI O SOTOPES (pG /)
Acti ni um 228 1.25 9/ 12 11. 86
Anericium 241 1.25 9/ 12 804. 65
Ant i mony- 125 0.34 12/ 12 7.44
Bi smut h-214 0.91 9/ 12 9. 30
Cerium 144 0.91 8/ 12 6.98
Cesi um 134 0.11 12/ 12 2.09
Cesi um 137 0.11 12/ 12 1154. 20
Cobal t - 60 0.11 12/ 12 5241. 80
CQurium 244 --- + 12/ 12 339.72
Eur opi um 152 0.34 12/ 12 297. 67
Eur opi um 154 0.34 12/ 12 109. 30
Eur opi um 155 0.57 8/ 12 4. 88
Lead- 212 --- + 12/ 12 2.79
Lead- 214 0.84 6/ 12 4.75
Pl ut oni um 238 --- + 10/ 10 60. 15
Pl ut oni um 239 --- + 10/ 10 236. 51
Pot assi um 40 1.59 6/ 12 15.81
Pr onet hi um 147 + 9/9 93. 98
Strontium 90 --- + 11/11 2706. 60
Thal | i um 208 1.14 5/ 12 18. 60
Tritium --- + 11/11 15498. 27
Thori um 234 --- + 12/ 12 713. 56
Ur ani um 234 --- + 10/ 10 2019. 90
Ur ani um 235 --- + 12/ 12 44. 07
Ur ani um 238 --- + 12/ 12 2203. 30
G oss Al pha 2 20 10/ 12 13098. 60
Non- Vol atil e Beta 2 50 12/ 12 22625. 90
Legend:
Frequency: 5/12 = Detects above 2 X average background val ues/total nunber of sanples anal yzed.
+ No site-specific background val ue exists for anal yte. Frequency reported is detects/total

nunber of sanpl es anal yzed.

--- No val ue avail abl e.

RBCs - EPA Ri sk Based Concentrations (1E-06)

2 The screening levels of 20 and 50 pC/g for gross al pha and non-vol atile beta, respectively,
are based on site-specific background sanpl es and the presence of naturally occurring

radi onucl i des

Figure 11. Gross Al pha and Non-Vol atil e Beta Concentrations vs. Depth
<I MG SRC 97204M>

The rapi d decrease in contam nant concentrations with relatively shallow depth is due
principally to the presence of dense, kaolinitic clay and iron oxide cenented sedinents that
underlie the basin and the surrounding area. This stratigraphic horizon (which is correlatable
inthe vicinity of the unit) is terned the "hardpan" and is described in detail in the RFI/RI



Report (WBRC, 1996a). Figure 12 illustrates the location of the hardpan relative to the basin
and other strata in the vicinity. The noisture content and hydraulic conductivity of the

har dpan beneath the basin appear to be | ow enough to significantly retard mgration of

radi onucl i des and ot her contami nants. The sanpling of the subsoils bel ow the basin indicates
that the free noisture content of these soils is very |low (visual exam nation suggested that the
free noisture content was probably less than 5 percent). The basin contained approximately 1.5
ft of standing water at the tine of sanpling. The nmoisture content of the subsoils belowthe

sl udge versus the hydraulic conditions of the basin suggests that the hydraulic conductivity of
the subsoil s/ hardpan is very | ow

Four vol atile organic conpounds (VOCs) were detected in the LACCB sl udge and subsoil at
concentrations exceeding screening levels. Al VOCs but nethyl ethyl ketone (MEK) were
determined to be false positives. Reported MEK concentrations are near the screening, |evel and
wel | bel ow ri sk based concentrations (RBCs). The LAOCB sl udge contains petrol eum hydrocar bons
with a nmedi an observed concentration of 11.34 ng/kg, and a naxi mum observed concentration of
7186 ng/ kg.

Seventeen netals were detected in the LAOCB sludge and subsoil at concentrations exceedi ng
screening levels. Relatively high concentrations of G, Be, CQu, Cd, Pb, and Zn are attributed
to decontam nation of stainless steel, galvanized netals, and brass. Al 17 netals, except Ba,
Co, CQu, Hg, and Zn, exceed RBCs in at |east one sanple.

Surface water was collected fromtwo |locations in the basin (see Figure 3). Seven radionuclides
were reported in the LAOCB surface water. 137 Cs, 60 Co, and 90 Sr were detected at
concentrations exceeding RBCs and are believed to originate fromthe LAOCCB sl udge/ organi c
sedinent. 3 Hactivity in the surface water is very |low considering the 3 Hactivity in the
sludge. Reported concentrations of 214 Bi, 208 Ti, and 40 Kin the surface water are probably
of natural origin. Based on the 1994 sanpling and analysis results, there are no significant
concentrations of VOCs present in the surface water in the LACCB. N ne netals are reported for
the surface water sanples collected within the LACCB, of which only Mh is reported at
concentrations exceeding screening limts. No screening limts are available for Ca, Fe, or K

Vegetati on sanples were collected fromwithin the LAOCB security fence to determne the
potential uptake of unit contam nants. For conparative purposes, sanples of simlar vegetation
were al so collected from an uni npacted background reference | ocation. Seven radionuclides were
detected in the sanpl es anal yzed. Mean 137 Cs concentrations are significantly higher at the
LAOCCB than at the reference area for simlar vegetation types with the highest concentrations
detected in vegetation collected nearest the water (black willow, rush, and sedge). In

addi tion, nmean concentrations in vegetation are nmuch higher than the nmean concentration of 137
Cs in SRS soils (0.15 pG/g) estinmated by Fay and Pickett (1987). Elevated |evels of 137 Cs
detected in the vegetation at the LAOCCB are unit-related. Mean 60 Co concentrations in
vegetation at the LAOCB are higher than the trace | evels which nornally occur in plants and are
also likely to be unit-related. Sixteen netals are reported in the vegetation sanples collected
in the LAOCB. Al detected nmetal concentrations fromsanples collected fromthe LAOCCB are
either at or below those observed in the reference area, are within acceptabl e background ranges
for the SRS, and/or are ecologically insignificant. |In conclusion, the vegetation within the
LAQCB security fence is contamnated with radionuclides fromthe basin. An ecological risk
assessnent was perforned for selected media within the LAOCB security fence and the results are
di scussed in Section V.

Fi gure 12. Cross-Section of LAOCB and Surrounding Soils
<I MG SRC 97204N>

There i s no man-nmade radi onucl i de contam nation of soils outside and adjacent to the LACCB



security fence. The detected radionuclides are determned to be strictly naturally occurring
Si x VOCs and one semi -vol atile organic compound (SVOC) are reported at concentrati ons exceedi ng
screening limts In soil sanples fromlocations adjacent to the LACCB. However, nost detections
are determned to be suspect with respect to laboratory data quality, and do not exhibit any
apparent trends in vertical or lateral distribution. Eighteen netals are reported in the soi
sanpl es collected adjacent to the LAOCB. O, V, A, As, and Fe were the only netals reported
above screening limts with nore than 25 percent frequency. The reported netals were determ ned
to be naturally occurring and not a result of unit operations. No pesticides, polychlorinated
bi phenols (PCBs), dioxins, or furans are reported in any of the soil sanples collected adjacent
to the LACCB

Soi|l sanples were collected at nine locations along the LAOCB pipelines (see Figure 3). Sanples
were collected to a nmaxi num depth of approxi nately 10 feet bel ow | and surface along the

pi pelines to evaluate potential |eaks which may have occurred during operation. The analytica
results indicated el evated concentrations of naturally occurring radionuclides (e.g., 40 K and
204 TI) and netals (e.g., Be and TlI), and constituents resulting fromfanning activities prior
to SRS (i.e., As). However, no nan-nade radionuclide contami nation of soils along the LACCB

pi peline was detected. Several VOCs were detected at concentrations exceedi ng screening |evels,
however, all but MEK were determned to be laboratory artifacts. No SVOCs are reported at
concentrations exceedi ng screening levels, and no pesticides or PCBs are reported in any of the
soil sanples collected along the LAOCB pipeline. Mtal concentrations reported for sanples

coll ected al ong the LACCB pi peline are consistent with those reported for the soils adjacent to
the LAOCB descri bed above. Al though the analytical results do not indicate significant inpact
to subsurface soils along the LACCB pipelines, it is anticipated that residual radionuclides,
organics, and netals fromleaks in the pipeline may be present in the subsurface soils that were
not encountered during the RFI/R sanpling activities

Secondary rel ease mechani sns associated with these sources include volatilization fromsoil and
basin water, fugitive dust generation from exposed surface soil, biotic uptake, and | eaching to
groundwater. The nobst significant of these secondary rel ease nechani sns are the current rel ease
of unit contaminants to the air through fugitive dust generation and | eaching to unit
groundwater. The quantified risks associated with these and other exposure routes are

sunmmari zed in Section VI.

Summary of LACCB Prinary and Secondary Sources

The characterization of the prinmary and secondary sources associated with the LAOCB, indicates
that soil in the LACCB is highly contam nated with radi onuclides. The concentrations of the
radi onuclides in the LACCB sediment tend to decrease rapidly with depth, and generally reach
background levels within approximately two feet fromthe top of the sedinent in the basin.

Seven of the radionuclides detected in the LACCB soil are also detected above screening |evels
in the basin surface water. The nman-nade radi onuclides detected in soils at the site are
restricted to the LAOCB and are attributed directly to unit operations. Mtals concentrations
in the LAOCB soil are generally above screening limts and are relatively high, when conpared to
the LAACB soil and soils fromthe remai nder of the QU. The occurrence of several of the netals
det ect ed above screening levels are attributed to unit operations. Petroleum hydrocarbons are
present in high concentrations in the LAOCB soil and are attributed to unit operations

Ecol ogi cal sanpling of the basin indicated that 137 Cs and 60 Co were the principa

radi onucl i des detected in vegetation sanples fromthe LACCB. These radi onuclides have the
potential to pose risk to ecological receptors exposed to contam nated nedia directly or through
the food chain, such as ani mals which consune either contam nated vegetation or other aninals

wi th bi oaccunul ated residues of these radionuclides in their tissues. Based on these data, it
is apparent that the nedia inside the LACCB have been significantly inpacted by unit operations,
and a renedial action is appropriate.



The results of the soil investigation along the LAOCCB pi pelines indicate that these soils have
not been inpacted by unit operations, however, radioactive contamnation of the internal surface
of the LAQCB pipelines has been docunented to be approxi mately 300,000 dpm The pipelines are
relatively shallow (buried I ess than four feet below | and surface) and exposed at one point in a
drai nage ditch near the Hot Shop. Both pipelines are constructed of iron pipe and are subject
to natural corrosion processes. Based upon the known radiol ogi cal contam nati on associated with
the interior of the LAOCB pipelines, and the probability the pipe will eventually corrode to the
point of allowing the release of fixed/transferable contam nation to the environnent, a renedia
action to elimnate the potential release of radi oactive contam nation fromthe pipelines is
appropriate. In addition, since the concrete drainage pad and associ ated pi pi ng of the staging
area on the north end of the LACCB are likely contam nated with fixed and/or transferable

radi oactive contam nati on, these conponents should be remedi ated at the sane tinme as the basin
remedi ati on

L- Area Aci d/ Caustic Basin
LAACB Prinmary Sources and Rel ease Mechani sns

Aci d/ caustic wastewater discharged fromthe L-Area water treatnent plant via the LAACB pipeline
was the prinmary source. Residual wastewater is no longer present in the LAACB, and its presence
in the pipeline is unlikely because all piping was constructed as gravity feed, and no

wast ewat er has been di scharged through the piping for approxi mately 30 years.

The prinmary rel ease nechani sns associ ated with these sources are deposition inside the basin,
deposition outside the basin fromoverflow, infiltration and percol ati on, and | eakage of the
pi peline (see Figure 10). The nost significant of these rel ease nechani sns are the rel ease of
unit contam nants to surface soil inside the basin and fromthe | eakage of wastewater fromthe
pi peline to the subsurface soil along the LAACB pipeline

LAACB Secondary Sources and Rel ease Mechani snms

Secondary sources include organi ¢ sedi ment and subsurface soil in the LAACB, surface water in
the basin that occasionally accunul ates from precipitation, and surface and subsurface soi
around the basin and in the effluent ditch south of the basin. Subsurface soil is the only

secondary source associated with the LAACB pipeline since it is buried approxinmately six feet
bel ow I and surface. A detailed sanpling and analysis plan was pirepared and i npl enented to

i nvestigate thew secondary sources and a conpl ete description of the sanpling nmethods and
protocol are provided in the RFI/R Report (WBRC, 1996a). No surface water was present in the
LAACB during the RFI/R, and consequently, no analytical results are avail able

O gani ¢ sediment and surface/ subsurface soil were collected fromtwo | ocations within the LAACB
(see Figure 3). Radionuclides, VOCs, and SVOCs were not reported above screening values in the
LAACB sedi nent and subsurface soil. Sonme LAACB sedi ment sanples were reported with oil and
grease. Petrol eum hydrocarbons were reported in | ow concentrations in one sanple. Sodi um
concentrations exceed screening limts in 90 percent of the sanples anal yzed and are attributed
to the discharge of caustic soda (NaOH) solutions to the basin. |In addition, reported pH
neasurenents are al kaline (11.24 to 11-50) as woul d be expected for soils in contact with
caustic sol utions.

Surface and subsurface soil were collected fromfour |ocations adjacent to the LAACB (see Figure
3). Radionuclide anal yses of these sanples did not indicate the presence of nman-made

radi onucl i des. Based on these results, there is no radionuclide contam nation of soils adjacent
to the LAACB. Acetone and carbon disulfide were the only VOCs reported at concentrations
exceedi ng screening values. However, all occurrences of these two VOCs were determined to be



laboratory artifacts. Bis(2-ethyl hexyl)phthalate was the only SVOC detected above screening
limts. Al detections were near the detection limt and exhibit no apparent trends in
distribution. No pesticide/PCBs are reported above screening, limts in soils adjacent to the
LAACB. No furans and no significant dioxin contam nation were reported for soil sanples. Based
on these results, there is no organic conpound contamination of soils adjacent to the LAACB

Zn, Sh, As, Pb, Mr, K and V were the only netals reported at concentrations above screening
limts, with Zn being the only netal reported to exceed screening levels in nore than 25 percent
of sanples anal yzed. The occurrence of netals is consistent with metals detected in the soils
adj acent the LAOCB, and LAQOCB pipeline, and their presence is not attributed to unit operations.
Soi |l pH neasurenents generally range from5.73 to 7.29 (typical for SRS soils). Lower pH val ues
(2.01 to 2.12) were reported for soils on the east side of the basin, however, follow up
sanpling indicated that these | ow val ues were due to analytical error and there is no unit
inpact to soils on the east side of the basin

Si xteen netals were detected in the vegetation sanples collected in the LAACB. O the 16 netals
that were anal yzed and detected at the basin and that have a significant potential for toxicity,
only Cd levels may be unit-related and el evated above reference levels. Cd concentrations in
soils of the LAACB are not elevated with respect to unit specific soil background. The presence
of Cd in unit vegetation at concentrations above the reference area vegetation concentrations
nmay be a function of soil differences between the waste unit and the reference area or the
natural range of Cd in vegetation, and not due to unit specific contamnation. |In addition, if
the Cd present in vegetation at the unit was unit related, the ecol ogical inpact of this
vegetati on woul d be very | ow because the vegetation of the unit would represent a very snal
percentage of the diet of any potential ecological receptors, and the intake of Cd by any
potential ecol ogical receptors would be negligible. Al other detected netal concentrations
fromvegetation sanples collected fromthe LAACB are either at or bel ow those observed in the
reference area, within acceptabl e background ranges for SRS, and/or ecologically insignificant.

No radi onuclide, VOC, or SVOC contami nation is indicated in soils alone the LAACB pi peline and
effluent drainage ditch. PCB-1254 and octachl orodi benzo p-di oxin isoners were reported at very
| ow concentrations and are considered insignificant. N neteen netals were reported above
screening |l evels along the pipeline and drainage ditch. C, Pb, Se, Mi, V, and Zn are the only
netal s detected above screening limts in nore than 35 percent of sanples analyzed. Wth the
exception of Pb, M1, and V, all reported concentrations of the netals are bel ow RBCs. LAACB

pi pel i ne and drai nage ditch soil sanple pH neasurenents typically range from5 to 7.

Secondary rel ease nmechani sns associated with these sources include volatilization fromsoil and
basin water, fugitive dust generation from exposed surface soil, biotic uptake, and | eaching to
groundwater. The nobst significant of these secondary rel ease nechani sns are the current rel ease
of unit contaminants to the air through fugitive dust generation and | eaching to unit
groundwater. The quantified risks associated with these and other exposure routes are

sunmmari zed in Section VI.

Summary of LAACB Prinary and Secondary Sources

Wth the exception of consistently el evated Na concentrations in the LAACB surface/ subsurface
soil and the elevated Cd | evels in LAACB vegetation, the environnmental nedia associated with the
LAACB have not been inpacted by unit operations. No man-nade radi onuclides, organi c conpounds
or netals were consistently identified in unit soils at concentrati ons above screening |evels
that woul d indicate contam nation fromunit operations

Vi SUMVARY COF CPERABLE UNI T RI SKS

As part of the investigation/assessnment process for the LAOCB/ LAACB waste unit, a BRA was



perforned using data generated during the asses nent phase. Detailed information regarding the
devel opnent of COPCs, the fate and transport of contami nants, and the risk assessnent can be
found in the RFI/R Report (WSRC, 1996a) and the Baseline Ri sk Assessnent (WSRC, 1996b).

An exposure assessnent was performed to provide an indication of the potential exposures which
coul d occur based on the chem cal concentrations detected during unit-specific sanpling
activities. The current land use scenario is an inactive industrial site. The only current
exposure scenario identified for the LAOCB/ LAACB was for on-unit visitors, who may perform
environnental research such as groundwater sanpling on a limted and intermttent basis at the
LAQCB/ LAACB. Conservative future exposure scenarios identified for the LACCB/ LAACB i ncl uded
future on-unit industrial workers and future on-unit resident adults and children. The future
residential scenario includes homegrown produce as an exposure point, which is not considered
under the current on-unit visitor or future industrial worker scenarios. R sks and hazards from
exposures under the three | and use scenarios at LAACB and LACCB are presented in Tables 2 and 3
respectively. The unit-specific risks for the LAACB and LACCB are further explained bel ow.

L- Area Acid/ Caustic Basin

The nedia evaluated in the BRA include soil inside the LAACB, soil adjacent to the LAACB, soi

al ong the LAACB pipeline, and soil along the LAACB overflow drai nage ditch. The BRA concl uded
that the LAACB, adjacent area, overflow drainage ditch, and associ ated pipeline represent lowto
non-existent risk (less than 1 x 10 -6 and H's Iess than 1.0) under the current and future
on-unit worker scenarios. For the future on-unit resident, all estinmated nonradiol ogi cal cancer
risks were less than 1 x 10 -6 except for two pathways, ingestion of soils 0-2 ft adjacent to
the LAACB and ingestion of soils 0-4 ft at the LAACB pipeline. These risks are very | ow
(approximately 3 x 10 -6), and are attributed solely to arsenic and one dioxin that are not unit
related. Therefore, a No Action alternative is proposed for the LAACB. The No Action
alternative will be protective of human health and the environnent.

The LAACB will be backfilled with native soil and vegetation will be established in a simlar
fashion to the clean closure of the F-, H, K-, and P-Acid/ Caustic Basins (WBRC, 1995a). Fina
grade will be sloped to pronote drainage and conformwi th surrounding terrain. The No Action
alternative will be protective of human heal th and the environnent, and no post RCOD
docunentation or reviews will be necessary.

L-Area G| A Chem cal Basin

The medi a evaluated in the BRA include soil inside the LACCB, surface water inside the LACCB
and soil adjacent to the LAOCCB. Exposure to basin soils represents the greatest risk at the
LAOCCB. Direct radiation exposure is the primary risk pathway. The prinmary contributors to this
risk are 60 Co and 137 Cs. Results of the BRA are sunmmarized bel ow.



Tabl e 2. Current and Future On-Unit Risks - LAACB

LAACB Nonr adi ol ogi cal Nonr adi ol ogi cal
Exposur e Poi nt Current On-Unit Nonr adi ol ogi cal Current On-Unit Nonr adi ol ogi cal
Exposur e Route Visitor R sk Ri sk Drivers Visitor Hazard Hazard Drivers

Soil (0-4 ft inside LAACB)

der mal NA NA
i ngestion NA NA
i nhal ation NA NA
Soil (0-2 ft outside LAACB)
der nal 2.4E-10 OCDD 95% As 5% 3.9E-5 OCDD 56% Pb 22% Sb 10%
i ngestion 1.0E-9 As 88% OCDD 12% 2.8E-4 Pb 47% Sb 22% TI 17%
i nhal ation 1.2E-10 As 100% 3.8E-5 M 98% Pb 2%
Soil (0-4 ft LAACB Pipeline)
der nal NA NA
i ngestion NA NA
i nhal ation NA NA
Soil (0-12 ft LAACB Pipeline)
der mal NA NA
i ngestion NA NA
i nhal ation NA NA

Soil was the only media with exposure pathways which were quantified.

NA - Not applicable for this receptor.

NC - Could not quantify due to limted toxicity information.

Val ues for inhalation of dust and volatiles in air are estimted from COPC concentrations in soil.



Table 2. (continued) Current and Future On-Unit R sks - LAACB

LAACB Nonr adi ol ogi ¢ Nonr adi ol ogi cal
Exposur e Poi nt Future On-Unit Nonr adi ol ogi cal Future On-Unit Nonr adi ol ogi cal
Exposur e Route Wr ker R sk Ri sk Drivers Wr ker Hazard Hazard Drivers

Soil (0-4 ft inside LAACB)

der nal NA NA
i ngestion NC 2.0E-2 Pb 100%
i nhal ation NA 7.2E-5 Pb 100%
Soil (0-2 ft outside LAACB)
der nal NA NA
i ngestion 3. 2E-7 As 88% OCDD 12% 1.8E-2 Pb 47% Sb 22% TI 17% As 8%
i nhal ation 3.8E-8 As 100% 2.4E-3 Mh 98% Pb 2%
Soil (0-4 ft LAACB Pipeline)
der nal NA NA
i ngestion 3.4E-7 As 100% 1.5E-2 Pb 61% Sb 25% As 12%
i nhal ati on 5. 1E-8 As 100% 1.5E-3 M 97% Pb 3%
Soil (0-12 ft LAACB Pipeline)
der mal NA NA
i ngestion 7.9E-8 OCDD 100% 1.5E-2 Pb 39% Sb 19% V 17% 11g 14%
i nhal ation 4. 2E-10 OCDD 100% 1.5E-3 Mh 95% 11g 3% Pb 2%

Soil was the only media with exposure pathways which were quantified.

NA - Not applicable for this receptor.

NC - Could not quantify due to limted toxicity information.

Val ues for inhalation of dust and volatiles in air are estimted from COPC concentrations in soil.



Table 2. (continued) Current and Future On-Unit R sks - LAACB

LAACB Nonr adi ol ogi cal Nonr adi ol ogi cal
Exposur e Poi nt Future On-Unit Nonr adi ol ogi cal Future On-Unit Nonr adi ol ogi cal
Exposure Route Resi dent Ri sk Ri sk Drivers Resi dent Hazard Hazard Drivers
Adul t Child
Soil (0-4 ft inside LAACB)
der nal NC 3.6E-3 6. 9E-3 Pb 100%
i ngestion NC 1.5E-1 5E-1 Pb 100%
i nhal ati on NC 1.3E-4 4. 2E-4 Pb 100%
Soil (0-2 ft outside LAACB)
der nal 2.6E- 7 OCDD 95% As 5% 6. 9E- 3 1.3E-2 OCDD 56% Pb 22% Sb 10%
i ngestion 2.9E-6 As 88% OCDD 12% 1.3E-1 4. 6E-1 Pb 47% Sb 22% TI 17% As 8%
i nhal ati on 8. 5E-8 As 100% 4. 4E-3 1.4E-2 Mh 98% Pb 2%
Soil (0-4 ft LAACB Pipeline)
der nal 1.6E-8 As 100% 2.5E-3 2. 7E-3 Pb 65% Sb 26% M 6% As 3%
i ngestion 3.0E-6 As 100% 1.1E-1 3.8E-1 Pb 61% Sb 25% As 12%
i nhal ati on 1.1E-7 As 100% 2. 7E-3 8. 6E-3 Mh 97% Pb 3%
Soil (0-12 ft LAACB Pipeline)
der nal 4.9E-7 OCDD 100% 1.0E-2 2.0E-2 OCDD 73% Pb 11%
i ngestion 7.0E-7 OCDD 100% 1.2E-1 4. 0E-1 Pb 39% Sb 19% V 17% 11g 14%
i nhal ati on 9. 3E-10 OCDD 100% 2.8E-3 8. 6E-3 Mh 95% 11g 3% Pb 2%
I ngestion of Produce (0-4 ft inside LAACB)
| eafy NC 3.5E-3 5.3E-3 Pb 100%
t uber ous NC 1.2E-2 1.8E-2 Pb 100%
fruit NC 6. 1E-2 9.1E-2 Pb 100%
I ngestion of Produce (0-2 ft outside LAACB)
| eafy 4. 1E-7 As 100% 1.0E-2 1.6E-2 M 65% As 17% Pb 14%
t uber ous 3.9E- 7 As 100% 1.9E-2 2.9E-2 M 61% Pb 27% As 9%
fruit 6. 9E-7 As 100% 3.6E-2 5.4E-2 Pb 71% M 19% As 9%

Soil was the only media with exposure pathways which were quantified.

NA - Not applicable for this receptor.

NC - Could not quantify due to limted toxicity information.

Val ues for inhalation of dust and volatiles in air are estimted from COPC concentrations in soil.



LACCB
Exposur e Poi nt
Exposure Route

Radi ol ogi cal
Current On-Unit
Visitor Risk
Soil (0-2 ft inside LACCB)
direct external

i ngestion
i nhal ation

2.7E-6
NA
NA

Soil (0-2 ft outside LACCB)

di rect external

i ngestion

i nhal ation

£E%

Soil (0-4 ft LACCB Pipeline)
di rect external
i ngestion

i nhal ation

£$%

Soil (0-12 ft LAQCCB Pi peline)
di rect external
i ngestion

i nhal ation

££5%

LACCB
Exposur e Poi nt
Exposure Route

Nonr edi ol ogi cal

Current On-Unit
Visitor Risk

Soil (0-2 ft

der nal

i ngestion

i nhal ation

i nsi de LACCB)

£E%

Soil (0-2 ft outside LACCB)
der nal

i ngestion

3.7E- 11
1.7E-9

i nhal ation 5.4E-9

Tabl e 3.

Radi ol ogi ci |

Co-60 91%

Nonr adi ol ogi cal

Current and Future On-Unit Risks -

Ri sk Drivers

Cs-137 5% Eu-152 3% Eu-154 1%

Nonr adi ol ogi cal
Current On-Unit

Ri sk Drivers Vi sitor Hazard
NA
NA
NA
As 59% QOCDD 41% 5.6E-5
As 99% QOCDD 1% 3.1E-4
VI 95% As 5% 3.0E-5

LACCB

Nonr adi ol ogi cal
Hazard Drivers

av
Pb 33%
As 14%
Mh 98%

2%

Pb 12%
VI 20%
Tl 14%
Pb 2%

V 6%
V 17%

Tl

5%



Soil (0-4 ft LACCB Pipeline)

der nal NA NA

i ngestion NA NA

i nhal ation NA NA
Soil (0-12 ft LAQCCB Pi peline)

der nal NA NA

i ngestion NA NA

i nhal ation NA NA

Soil was the only media with exposure pathways which were quantified.

NA - Not applicable for this receptor.

NC - Could not quantify due to limted toxicity information.

Val ues for inhalation of dust and volatiles in air are estinmated from COPC concentrations in soil.
<I M5 SRC 97204N1>



Table 3. (continued) Current and Future On-Unit R sks - LACCB

LACCB Radi ol ogi cal
Exposur e Poi nt Future On-Unit
Exposure Route Wrker R sk Radi ol ogi cal R sk Drivers

Soil (0-2 ft inside LACCB)

direct external 2.4E-2 Co-60 84% Cs-137 11% Eu-154 4% Eu-154 1%
i ngestion 1.5E-4 Am 241 39% Sr-90 15% Pu-239 11% U238 9% Om244 7% U234 7% Cs 137 5% Co-60 5%
i nhal ati on 7.8E-6 Tc-97% U234 1% U 238 1%
Soil (0-2 ft outside LACCB)
direct external NA
i ngestion NA
i nhal ati on NA
Soil (0-4 ft LACCB Pipeline)
di rect external NA
i ngestion NA
i nhal ation NA
Soil (0-12 ft LAQCCB Pi peline)
direct external 2.7E-6 K-40 77% TI-208 23%
i ngestion 8.9E-9 K- 40 100%
i nhal ati on 7.8E-6 Tc-99 97% U234 1% U 238 1%
LACCB Nonr adi ol ogi cal Nonr adi ol ogi cal
Exposur e Poi nt Future On-Unit Nonr adi ol ogi cal Future On-Unit Nonr adi ol ogi cal
Exposure Route Wr ker R sk Ri sk Drivers Wr ker Hazard Hazard Drivers
Soil (0-2 ft inside LACCB)
der nal NA NA
i ngestion 4. 8E-6 Be 100% 6. 6E-1 VI 78% Pb 17% A 2% N 1%
i nhal ati on 1.6E-4 VI 95% As 5% 6. 8E-3 M 93% Pb 7%
Soil (0-2 ft outside LACCB)
der nal NA NA
i ngestion 5.2E-7 As 99% OCDD 1% 2.0E-2 Pb 33% COVI 20% V 17%

As 14% TI 14% M 1%
i nhal ati on 1.7E-6 VI 95% As 5% 1.9E-3 M 98% Pb 2%



Soil (0-4 ft LACCB Pipeline)

der mal NA NA
i ngestion 2.4E-6 Be 77% As 23% 3.6E-1 Tl 90%
i nhal ati on 1.1E-7 As 72% Be 17% Cd 12% 2.1E-3 Mh 95%

Soil (0-12 ft LAQCCB Pi peline)

der nal NA NA
i ngestion 1.5E-6 As 50% Be 50% 1.5E-1 TI 82%
i nhal ati on 1.2E-7 As 88% Be 6% Cd 5% 1.3E-3 M 95%

Soil was the only media with exposure pat hways which were quantified.

NA - Not applicable for this receptor.

NC - Could not quantify due to limted toxicity information.

Val ues for inhalation of dust and volatiles in air are estimated from COPC concentrations in soil.

Pb 6%
Pb 5%

Pb 9%
Pb 5%

A 2%

Al 3%

As 1%

As 3%



Table 3. (continued) Current and Future On-Unit R sks - LACCB

LACCB Radi ol ogi cal
Exposur e Poi nt Future On-Unit
Exposure Route Resi dent Ri sk Radi ol ogi cal R sk Drivers
Soil (0-2 ft inside LACCB)
direct external 1.8E-1 Co- 60 83% Cs-12% Eu-152 4% Eu-154 1%
i ngestion 6. OE-4 Am 241 40% Sr-90 14% Pu-239 11% U238 9% Cm244 7% U234 7% Cs-137 5% Co-60 4%
i nhal ati on 8.9E-6 Tc-99 97% U234 1% U238 1%
Soil (0-2 ft outside LACCB)
direct external NA
i ngestion NA
i nhal ati on NA
Soil (0-4 ft LACCB Pipeline)
di rect external NA
i ngestion NA
i nhal ation NA
Soil (0-12 ft LAQCCB Pi peline)
direct external 2.3E-5 K-40 82, TI-208 18%
i ngestion 3. 6E-8 K- 40 100%
i nhal ati on 3.4E-14 K-40 100%

I ngestion of Produce

(0-2 ft inside LACCB)
| eafy .2E- 4 Sr-90 96% Cs-137 3% U 238 1%
t uber ous .9E-3 Sr-90 96% Cs-137 2% U234 1% U238 1%
fruit 1.5E-3 Sr-90 69% Cs-137 30%

N ©



Table 3. (continued) CQurrent and Future On-Unit Risks - LACCB

LACCB NonRadi ol ogi cal Nonr adi ol ogi cal
Exposur e Poi nt Future On-Unit Nonr adi ol ogi cal Future On-Unit Nonr adi ol ogi cal
Exposure Route Resi dent Ri sk Ri sk Drivers Resi dent Hazard Hazard Drivers
Adul t Child

Soil (0-2 ft inside LACCB)

der mal 1.1E-6 Be 100% 9.7E-1 1. 9E+0 VI 97% Pb 2%
i ngestion 4.3E-5 Be 100% 4. 9E+0 1. 7E+1 VI 78% Pb 17% A 2%
i nhal ati on 3.6E-4 C VI 100% 1.3E-2 4E- 2 M 93% Pb 7%
Soil (0-2 ft outside LACCB)
der nal 4.0E-8 As 59% OCDD 41% 1.0E-2 1.9E-2 VI 72% Ph 12% V 6% Tl 5%
i ngestion 4. 6E-6 As 99% OCDD 1% 1.5E-1 5.1E-1 Pb 33% CVI 20% V 17%
As 14% TI 14% M 1%
i nhal ati on 3.8E-6 VI 95% As 5% 3.5E-3 1-1E-2 M 98% Ph 2%
Soil (0-4 ft LACCB Pipeline)
der nal 4. 4E-7 Be 94% As 6% 6.5E-2 1.3E-1 TI 90% Pb 6% A 1% Cd 1%
i ngestion 2.2E-5 Be 77% As 23% 2. 7TE+0 9. 3E+0 TI 90% Pb 6% A 2% As 1%
i nhal ati on 2.4E-7 As 72% Be 17% Cd 12% 3.9E-3 1.2E-2 M 95% Pb 5%
Soil (0-12 ft LAQOCB Pi peline)
der nal 2. 1E-7 Be 83% As 17% 2.6E-2 5.1E-2 TI 84% Pb 9% A 3% Cd 2%
i ngestion 1. 4E-3 As 50% Be 50% 1. 1E+0 3. 8E+0 TI 82% Pb 9% A 3% As 3%
i nhal ati on 2.7E-7 As 88% Be 6% Cd 5% 2.5E-3 7.7E-3 M 95% Pb 5%
I ngestion of Produce
(0-2 ft inside LACCB)
| eafy 1.8E-6 Be 100% 2.4E-1 3.6E-1 GVl 50% Cd 18% N 14%
t uber ous 1.7E-6 Be 100% 6. 7E-1 1. OE+0 CVI 66% Cd 11% Pb 10%
fruit 3.0E-6 Be 100% 1. 4E+0 2. 1E+0 VI 57% Pb 26% Cd 10%
I ngestion of Produce
(0-2 ft outside LACCB)
| eafy 7.5E-7 As 100% 1.0E-2 1. 6E-2 M 44% As 32% Pb 11%
t uber ous 7.1E-7 As 100% 1.9E-2 2.8E-2 Mh 42% Ph 22% CVI 18%
As 17% TI 1%
fruit 1.3E-6 As 100% 3.7E-2 5.5E-2 Pb 55% CVI 16% As 15% WM

12% TI 1%



Soil was the only media with exposure pathways which were quantified.
NA - Not applicable ror this receptor.

NC - Could not quantity due to limted toxicity Information.
Val ues for inhalation of dust and volatiles in air are estimated from COPC concentrations in soil.



Current Land Use - Carcinogeni ¢ R sks (LACCB)

Under the current |and use scenario, human health risks were characterized for the current
on-unit visitor (see Table 2). The highest estinmated radiol ogi cal cancer risk for any pathway
was 3 x 10 -6 fromdirect radiation exposure to soils (primarily 60 Co) fromthe LAOCB soil.
This risk level is lowand within the risk range for NPL sites. Al of the estinated

nonr adi ol ogi cal cancer risks were less than 1.0 x 10 -6

Current Land Use - Noncarcinogeni ¢ Hazards (LAQCCB)

Under the current |and use scenari o, noncarci nogeni ¢ hazards were characterized for the current
on-unit visitor. The BRA (WBRC, 1996b) shows that potential adverse noncarci nogenic health
effects are not likely to occur, because none of the hazard indices exceed a value of 1.0 (see
Tabl e 2).

Future Land Use - Carcinogenic Ri sks (LAQCCB)

For the future on-unit worker, cancer risk fromradiol ogi cal constituents exceeded the 1 x 10 -6
risk level for soil ingestion and direct radiation. The highest risk was 2 x 10 -2 for direct
radi ation fromLAOCB soils due principally to 60 Co and 137 Cs (see Table 2). Cancer risks for
nonr adi ol ogi cal carcinogens were all below 1 x 10 -6, except for ingestion and inhalation of the
LAOCCB soil. The risk fromsoil ingestion was 4.8 x 10 -6 (prinmarily Be) and the risk from soi
inhalation was 1.6 x 10 -4 (primarily V).

For the future on-unit resident, cancer risks fromradi ol ogi cal exposure exceeded the risk
threshol d for exposure to LACCB soils fromdirect radiation, ingestion, and i ngestion of produce
grown in LACCB soils. Risks are estimated at approximately 2 x 10 -2 (primarily 60 Co and 137
Cs) for direct radiation exposure, 5 x 10 -3 (prinmarily 90 Sr and 137 Cs) for exposure from

i ngestion of produce grown in LACCB soils, and 6 x 10 -4 (primarily 241 Am 90 Sr, and 239 Pu)
for exposure from LAOCB soil ingestion. Cancer risks for nonradiol ogi cal carcinogens exceeded 1
x 10 -6. The risk of 4 x 10 -4 frominhalation of LAOCB soils is due primarily to VI, the
risk of 4.3 x 10 -5 fromingestion of LACCB soils is due to Be, and the risk of 3.0 x 10 -6 from
i ngestion of produce inside the basin is due to Be

Future Land Use - Noncarci nopeni ¢ Hazards (LAQOCB)

For the future on-unit worker, the H's were less than 1.0 for all constituents and exposure
pat hways.

For the future on-unit resident, the H's exceeded 1.0 for soils at the LACCL3 and pipeline. The
hi ghest H's for these pathways were for the ingestion of soils, 20 at the LAOCB (prinarily from
CGWVl) and 9 at the pipeline (primarily fromTl).

Ecol ogi cal Ri sk Assessnent Results for the LAOCCB/ LAACB QU

The ecol ogi cal risk assessnent eval uated the |ikelihood of occurrence for adverse ecol ogica
effects fromexposure to chemicals associated with the LAOCB/ LAACB QU. The ecol ogical setting
of the unit is not unique. There are no known endangered, threatened, or special concern
species on the units, nor are the species that inhabit the unit rare in the region or considered
to be of special societal value. The area of the unit is snmall and the habitat is lowin
diversity and productivity.

Based on characterization of the environnmental setting and identification of potential receptor
organi sns, a CSM was devel oped to determ ne the conpl ete exposure pathways through which



ecol ogi cal receptors could be exposed to COPCs. The focused eval uati on addressed snall nmammal s
inhabiting the unit (represented by the cotton nouse) and anphi bi ans i nhabiting the LAACB
(represented by the spring peeper frog). The ultinmate assessnent endpoint was the biodiversity
and health of the ecol ogical community enconpassing the unit.

Interpretation of the ecol ogical significance of the unit-related contam nation at the

LAQCB/ LAACB i ndi cated that there was no |likelihood of unit-related radiol ogical or

nonr adi ol ogi cal constituents causing significant inpacts to the community of species in the
vicinity of the unit. No constituents of potential concern identified in the soil at the LACCB
or LAACB we estinated to pose significant ecological risk based on their toxicity at the
concentration at which they are present.

CQCs and Human Heal th Ri sk-Based RGs

The LAQCB soil poses a potential threat to hunman health through exposure to sixteen prinmary COCs
(>1 x 10 -4 risk) and five secondary COCs (1 x 1 -4 to 1 x 10 -4 risk), and the LAQOCB pi peline
soi|l poses a potential threat to human health through exposure to four primary COCs and two
secondary COCs. The prinmary and secondary COCs for the LACCB soil and LAOCB pipeline soil are
presented in Table 4.

RGs were devel oped for the primary COCs (primarily radi onuclides) which represent greater than
99 percent of the total unit risk. RGs are hunman health risk-based cal cul ati ons perfornmed on
COCs which are primary contributors of potential risk and/or adverse effects for the future

resi dent scenario. Because the hypothetical future scenarios usually yield the nost
conservative RG future resident and on-unit worker RGs are presented in Table 4 for the prinmary
COCs identified for the LAOCB soil and LACCB pipeline soil.

<I MG SRC 972040>

Exposure to direct radiation fromradiological constituents in soils/sedinents at the LAOCCB
posed an estimated carcinogenic risk to the hypothetical future resident greater than all other
eval uat ed exposure pathways. The primary contributors to the risk are 60 Co and 137 Cs.

The greatest risk to the hypothetical future resident at the LAOCB pipelines was estinmated to be
by the incidental ingestion of contam nated soils adjacent to the LAOCB pipelines. These risks
are attributed to metals that occur naturally or are fromfarnming activities pnor to SRS. These
netals are typically reported at concentrations above risk based concentrations in SRS soils.

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected in this ROD, nay present an inmminent and substantia
endangernent to public health, welfare, or the environnent.

Si te- Speci fi ¢ Consi derations

Site-specific considerations, based on the conclusions of the BRA and RFI/RI, which indicate
significant risk to the future on-unit worker and firture on-unit resident include:

1) LAQCB soils represent the greatest risk at the unit. Specifically, radionuclides
represent greater than 99 percent of the total unit risk. Drect radiation exposure is
the primary risk pathway and results ina 2 x 10 -2 (i.e., 1 in 50 people woul d devel op
cancer due to exposure in an industrial setting) risk for a hypothetical future worker and
2 x 10 -1 (1 in 5 people would devel op cancer due to exposure in a residential setting)
risk for a hypothetical future resident. 137 Cs (12% and 60 Co (83% are the prinary
risk drivers for the direct radiation pathway. The half-lives of 60 Co and 137 Cs are 5.2



years and 30.2 years, respectively.

2) Car ci nogeni ¢ and noncam nogeni ¢ ri sks posed by the pipeline Soils are due to naturally
occurring netals and radionuclides that are typical of SRS soils.

3) Radi oactive contami nation of the internal surface of the LAOCB pipeline has been
docunented to be approxi mately 300,000 dpm Al though this contam nati on does not
currently represent a risk tohuman health and the environnment, future deterioration of the
steel walls of the pipeline could potentially rel ease contam nants to the environment and
result in an unacceptabl e risk

4) The LAACB, LAACB pipeline, and the area adjacent to the LACCB are estinmated to contribute
low to nonexistent risk; therefore, No Action for these conponents of this operable unit
is appropriate.

5) The LACCB is underlain with a conpact |ayer of dense clay (hardpan) and iron-cenented
sedinents which has linmted mgration of contam nants to the shall ow soils (approxi nately
0-2 ft) bel ow the LACCB bottom

6) The extent of groundwater contaminati on has not been conpletely defined, therefore,
further characterization is required downgradi ent of identified tritiumand VOC pl unes.

7) The LACCB and LAACB are in an area which has been recommended as an industrial zone by the
Ctizens Advisory Board and the Savannah River Site Future Use Project Report (DCE, 1996),
precluding future residential use.

8) The existing nonitoring wells around the LACCB (LCO-1, -2, -3, and -4) were constructed in
1981 prior to the establishnent of standard nonitoring well construction specifications.
Al four wells have 30 foot screens that breach the "hardpan" clay horizon that has
effectively mnimzed the mgration of contaminants fromthe basin to the water table
aqui fer. Consequently, these wells potentially provide a conduit for the mgration of
unit COCs to the water table aquifer in the vicinity of the basin. The sel ected renedy
shoul d i ncl ude abandonnent/repl acenent of these wells, and state approval of these actions
will be requested prior to field inplenentation

Vi, REMEDI AL ACTI ON OBJECTI VES AND DESCRI PTI ON OF CONSI DERED ALTERNATI VES FOR THE LACCB/ LAACB
SOURCE CONTRCL CPERABLE UNI'T

Remedi al Action hjectives

Remedi al action objectives specify unit-specific contam nants, nedia of concern, potentia
exposure pathways, and renedi ation goals. The renedial action objectives are based on the
nature and extent of contam nation, threatened resources, and the potential for hunman and
environnental exposure. Initially, prelimnary renediation goals are devel oped based upon
ARARs, or other information fromthe RFI/R Report and the BRA. These goals should be nodified
as necessary, as nore informati on concerning the unit and potential renedial technol ogies
becones available. Final remediation goals will be determ ned when the renedy is sel ected and
shal | establish acceptabl e exposure levels that are protective of human health and the

envi ronnent .

ARARs are those cl eanup standards, standards of control, and other substantive requirenents,
criteria, or limtations promul gated under Federal, State, or local environnental |aw that
specifically address a hazardous substance, pollutant, contam nant, renedial action, |ocation
or other circunstance at a CERCLA site. Three types of ARARs (action-, chemcal-, and



| ocati on-specific) have been devel oped to sinplify identification and conpliance with
environnental requirenents. Action-specific requirenments set controls on the design
perfornmance, and other aspects of inplenentation of specific renedial activities. Chemcal-
specific requirenments are nedi a-specific and heal t h-based concentration limts devel oped for
site-specific levels of constituents in specific nedia. Location-specific ARARs nust consider
Federal, State, and local requirenents that reflect the physiographical and environnental
characteristics of the unit or the immediate area. There were no action-specific

| ocation-specific, or chemcal-specific ARARs rel evant to establishing renedial action

obj ectives for the LACCB/ LAACB source unit

The RFM and BRA indicate that the secondary sources (i.e. LAOCB soil) associated with the LACCB
pose significant carcinogenic risk (approximately 2 x 10 -1) to human health. Threatened
endangered, or sensitive species are not found at the LAOCB/ LAACB and the unit does not offer
attractive or unique cover or forage opportunities for wildlife. Thus, ecological receptors are
not at significant risk fromthe LAOCB/LAACB QU. In addition, although limted risk is
associated with the LACCB pipeline soils (approxinmately 2 x 10 -5), radioactivity detected
inside the LACCB pi pel i nes does pose potential future risks associated with this source. The
RFM and BRA further indicate that risk and hazard to future residents for the LAACB and its
pipeline are at or below 1l x 10 -6 and 1.0, respectively. Therefore, No Action is warranted at
the LAACB or the LAACB pipeline. Based on these conclusions, the CVMS/ FS was conducted to

consi der possi bl e actions which could reduce the risks associated with the LAOCB soils and LACCB
pipeline. Since No Action is appropriate for the LAACB, no evaluation of alternatives in the
CVB/ FS was warranted for the LAACB

Based on the risks posed by the radi onuclides in the LAOCB soil, the general remedial action
obj ectives for the LACCB/ LAACB QU are as fol | ows:

1) to reduce risks to hunman health and the environnment associated with:

a) external exposure to radiological constituents

b) i nhal ati on of radiological constituents

c) i ngestion of soil or produce grown in soil wth radiol ogical constituents, and
d) prevent or mitigate the | eaching and mgration of COCs to unit groundwater

2) Achi eve RGs established for unit soils

The predom nant risk drivers at the LAOCCB/ LAACB QU are radionuclides in the LACCB soils, Table 3
sumari zes the risk posed by LAOCB soil, and illustrates that a majority of the risk is
attributed to direct exterrial radiation from60 Co and 137 Cs, ingestion of 241 Am 90 Sr, and
239 Pu, and inhalation of 99 Tc. Radionuclides are unique contamnants with a limted sel ection
of renedi al responses/technol ogi es. Consequently, a prelimnary list of treatnent technol ogies
that are potentially applicable to contamination associated with radi oactive basins at SRS was
devel oped at the Renedi ati on Technol ogy Roundtabl e, conducted on January 17 and 18, 1995 (WSRC
1995c¢). The Renedi ati on Technol ogy Roundtabl e consi sted of a panel of technical experts
assenbled to initiate critical, objective dial ogue concerning potentially feasible renedial

t echnol ogi es and general response actions that could be used at radi oactive waste sites such as
the LACCB. Technical nerits and limtations of each technol ogy and general response action were
di scussed in the open forum The results of this forumindicate that the preferred renedi a
responses/technol ogi es are stabilization and containnment. The results of this forum coupled
with current guidance, provided the basis for screening and identifying technol ogi es applicable
to radi oactive contaminants, and facilitated the selection of a preferred renedial alternative
for the LAOCB in the COVB/ FS and SB/ PP

RGs were devel oped for the primary COCs (see Table 4) which represent greater than 99% of the



total unit risk. These target risk based concentrations are for the industrial receptor based
on the | and-use determ nation for the area, and arc the acceptable levels of COCs for unit soils
that will not pose unacceptable risk to human health and the environment. |In generaL RGs for
radi onuclides (activity base) in soil can only be achieved through of f-unit renoval/di sposa
alternatives. A though the preferred stabilization or containnent alternatives will not achieve
activity based RGs, these Alternatives neet the renedial action objectives of elimnating the

ri sks posed by dkect external radiation, ingestion, and inhal ation of radionuclides and
preventing or nmitigating the |l eaching and mgration of COCs to unit groundwater

LACCB Al ternatives

The prinmary sources associated with the LAOCB (i.e., residual wastewater inside the LACCB

pi pel i ne and pi ping associated with the drai nage pad) are described in Section V. Residua
wastewater is no longer present in the LACCB, and its presence in the pipeline is unlikely
because all piping was constructed as gravity feed, and no wastewater has been di scharged
through the piping for approximately 30 years. Consequently, remedial alternatives were not
devel oped specifically for these sources.

The secondary sources pose a nmajority of the unit risk and include the LAOCB soil and LACCB

pi peline. The QOVB/FS included detail ed anal yses for four LACCB pipeline and six LAOCB soi
alternatives which are described below. Included with the secondary source alternatives are
remedi al activities to address the contam nated vegetation in the LAOCCB, the contam nated
concrete and associ ated pi ping of the drainage pad on the north end of the LACCB, and the
existing nmonitoring wells around the basin that are potential contam nant mgration conduits.
Since primary and secondary COCs for the LAOCB soil and LACCB pipeline soil are radionuclides
and netals with very simlar physical and chem cal properties, the renedial alternatives
identified in the CVMS/FS are applicable to all unit primary and secondary COCs. These
Alternatives do not include discussion of the soil/debris consolidation facility (SDCF), a bul k
di sposal option currently under evaluation for the disposal of radiologically contam nated
soils/debris at the SRS. If built, the SDCF would be | ocated at the SRS and woul d acconmobdat e
low | evel radioactive soil and debris fromnmany waste units at the SRS. The feasibility of
constructing a SDCF is currently being evaluated and it is not known if disposal at the SDCF
will be a viable option in the future. Therefore this disposal option was not considered during
the CMS/FS. |If, after the RCD has been issued, DCOE, EPA, SCDHEC, and stakehol ders decide the
LAQCB soil or pipeline should be disposed of at the SDCF, the ROD would be revised at that tine.

Secondary Source Alternatives (LACCB)
Alternative S 1. No Action

Under this alternative, no action would be taken at the LAOCCB soils. EPA policy and regul ati ons
require consideration of the No Action alternative to serve as a basis agai nst which other
alternatives can be conpared. Because No Action would be taken and the LACCB soils would renain
in their present condition, there are mninal costs related to normal SRS mai nt enance
activities. The only reduction of risks resultino fromthe No Action alternative woul d be due
to natural radioactive decay. Natural decay of 60 Co and 137 Cs, which pose 95%of the risk in
the primary risk pathway (external radiation to hypothetical future resident), would reduce the
external radiation risk by nearly 100% and 88% respectively, over approximately 90 years.

Since five year reviews of the renedy are required for 30 years, the total present val ue
estimate for these reviews for the next 30 years is $280, 000.

Alternative S-2. Backfill and Cap the LACCB

This alternative involves the placenment of clean backfill in the LACCB foll owed by construction



of a cap over the LACCB. Initially, the waste unit would be prepared by abandoning the existing
nmonitoring wells around the basin and clearing any vegetation, fencing, and other physical
obstructions i mediately surrounding the LACCB area. In addition, the contam nated soils,
vegetation, and debris on the walls of the basin and the staging area on the north end of the
basi n woul d be pushed into the bottomof the basin. The basin would then be backfilled and
conpacted to grade. After sufficient conpaction, an engi neered cap woul d be constructed over
the LAOCB to nminimze surface infiltration and thereby reduce the potential for contam nant
mgration. A |low perneability engineered cap would be sufficient to mnimze infiltration
intrusion, and surface erosion. The cover design would be approved by the EPA and SCDHEC pri or
to construction. The cap would cover an area of approximately 0.5 acres (21,780 square feet).
The capped area will be naintained and Institutional Controls will renain in place as |ong as
the waste remains a threat to human health or the environment. Based on the known hal f-1ives of
the predom nant radiological risk drivers (i.e., 60 Co and 137 GCs), 60 Co will have gone through
approximately 20 half-lives and 137 Cs will have gone through approxi mately 3.5 half-1ives over
a 100 year duration.

A properly engineered cap would function as a physical barrier to prevent direct human exposure
to soil-borne contam nation and thus be protective of hunman health and the environnent. Capping
is a perfornmance-based engi neering approach since it does not reduce the total mass of COCs and
cannot achieve RGs. Three feet of soil cover is required to reduce the annual effective dose
associ ated with conti nuous exposure to the 137 Cs and 60 Co in the basin by over 99% and to
within regulatory and DCE limits. |In addition, a properly nmaintained cap would mnimze
infiltration and subsequent |eaching of contam nation fromunsaturated soil to the groundwater
Under this renedial alternative, renedial action objectives would be satisfied by: (1) limting
infiltration into the area and thereby reducing the | eaching of primary and secondary COCs to
unit groundwater, and (2) preventing human or ecol ogi cal access and thereby reducing risks to
human health and the environnent. The total presefit value estimate for this alternative is

$1, 430, 000. These costs include operation and nai ntenance of the cap for 30 years, and revi ew
of renedy every five years for 30 years, as required by the NCP

Alternative S 3. Backfill, Install Slurry Cut-Of Walls around the LAOCCB, and Cap

This alternative involves the placenment of clean backfill in the LAOCCB followed by installation
of a vertical cut-off wall around the LACCB cap area and construction of a cap over the LACCB
Initially, the waste unit would be prepared by abandoni ng the existing nonitoring wells around
the basin and clearing any vegetation, fencing, and other physical obstructions imediately
surround in the LAOCB area. In addition, the contam nated soils, vegetation, and debris on the
wal I's of the basin and the staging area on the north end of the basin would be pushed into the
bottom of the basin. The basin would then be backfilled and conpacted to grade. After
sufficient conpaction, a vertical cut-off wall (slurry wall) would be installed by excavating a
trench around the LACCB down to the hardpan clay |ayer |ocated just bel ow the bottom of the
LACCB, and filling with a | ow perneability soil-bentonite or cenent-bentonite slurry. An

engi neered cap woul d be constructed over the LAOCB to minimze surface infiltration and reduce
the potential for contamnant migration. GCoupled with the hardpan clay |ayer |ocated just bel ow
the bottomof the LACCB, this slurry wall/cap would forma conpl ete | ow perneability contai nnent
unit.

The | ow perneability engi neered cap woul d have the sanme characteristics as identified in
Alternative S-2. The capped area will be maintained and Institutional Controls will remain in
place as long as the waste renains a threat to hunman health or the environnent.

Under this afternative, renedial action objectives would be satisfied by: (1) limting
infiltration into the area and thereby preventing the mgration of prinary and secondary COCs to
groundwat er, and (2) preventing human or ecol ogi cal access and thereby reduci ng risks to human



health and the environnment. This alternative, assum ng an approxi mate backfill/cap thickness of
four feet, is estimated to reduce the radi oactive dose (direct radiation exposure) received from
60 Co and 137 Cs at the LAOCB by nearly 100 percent. The total present value estinmate for this
alternative is $3, 430, 000. There costs include Operation and mai ntenance of the cap for 30
years, and review of renmedy every five years for 30 years, as required by the NCP.

Alternative S 4. In-situ Solidification/Stabilization, Backfill, and Cap

This alternative involves the in-situ solidification/stabilization (S/S) of the top two feet of
soil in the bottomof the LACCB, placenent of clean backfill in the LAOCB to grade, followed by
construction of a cap over the LACCB. Initially, the waste unit woul d be prepared by abandoni ng
the existing nonitoring wells around the basin and clearing any vegetation, fencing, and other
physi cal obstructions i mediately surrounding the LACCB area. In addition, the contam nated
soils, vegetation, and debris on the walls of the basin and the staging area on the north end of
the basin would be pushed into the bottomof the basin. The soil and debris would then be
solidified/stabilized to a depth of approximately two feet bel ow the current basin bottom
In-situ S/S would involve mxing the SIS reagents into the waste by sone nechani cal neans such
as a jet-grouting systemor a |ong-reach backhoe fitted with a rotary tine. A treatability
study has been conducted on LACCB soils to identify S/S reagents that effectively i nmobilize
unit-specific contam nants. A mxture of Portland Cenent, bentonite, and sodiumsilicate was
found to effectively i mobilize LAOCCB contam nants of concern and would be used to in-situ S/S
LAOCCB soils. Following S/S, the renmining depression would be backfilled to grade and a | ow
perneability engineered cap sufficient to mnimze infiltration, intrusion, and surface erosion
woul d be constructed over the basin. The cover design would be approved by the EPA and SCDHEC
prior to construction. The capped area will be nmaintained and Institutional Controls wll
remain in place as long as the waste renains a threat to human health or the environnent.

In-situ S/'S does not reduce the total mass of COCs and cannot in itself achieve RG. However,
it is a proven performance based engi neeri ng approach that reduces the nobility of prinmary and
secondary COCs. Based on results of a literature search and a treatability study perforned on
LAOCB soils, the in-situ S/S reagents are considered effective at reducing the | eachability of
contam nants. Specifically, the various S/S reagent sanples (with LACCB soil) were subjected to
toxicity characteristic | eaching procedure (TCLP) and the extended American National Standard
(ANS) 16.1 procedure to sinulate |eaching of contam nants over time. Analysis of the two

| eaching tests perfornmed on LACCB soil sanples anended with S/S reagents denonstrated that all
of the sanples released 0.41% and 1.61%or |ess of gross al pha and gross beta, respectively
(WBRC, 1996¢) .

Under this alternative, contami nation in the basin would be i mobilized and covered with clean
soil and a cap. These actions would neet renedial action objectives by: (1) preventing
infiltration into the area through capping and i mmobilizing contam nants present in the basin
via in-situ S/S, and thereby preventing mgration of prinmary and secondary COCs to groundwat er
and (2) preventing human or ecol ogical access and thereby reducing risks to human health and the
environnent. In addition, assum ng an approxi mate backfill/cap thickness of four feet, this
alternative is estimated to reduce the radi oactive dose (direct radi ati on exposure) received
from60 Co and 137 Cs at the LAOCCB by nearly 100% The total present value estimate for this
alternative is $3,580,000. These costs include operation and nai ntenance of the cap for 30
years, and review of the renedy every five years for 30 years, as required by the NCP

Alternative S 5. Ex-situ Stabilize, Backfill, & Cap
This alternative involves the ex-situ S/S of the top two feet of soil in the bottomof the
LAQCB, placenent back in the LAQCB, placenent of clean backfill in the remaining depression,

foll owed by construction of a cap over the LACCB. Initially, the waste unit would be prepared



by abandoni ng the existing nmonitoring wells around the basin and clearing any vegetation,

fenci ng, and ot her physical obstructions i mediately surrounding the LAOCB area. Due to
radi ol ogi cal control concerns with the excavation of the radi oactive contamnation in the basin
the soil would be stabilized prior to excavation for ex-situ S/S. The soil would be
solidified/stabilized to a depth of approximately two feet below the current basin bottom as
described for Alternative S-4. The top two feet of soil in the bottomof the basin would then
be excavated and ex-situ S/'S. Follow ng placenent of the treated basin soil back in the LACCB
contami nated soils, vegetation, and debris on the walls of the basin and the staging area on the
north end of the basin would be pushed into the bottomof the basin on top of the stabilized
soil. The basin would be backfilled with clean soil and conpacted to original grade. After

suf ficient conpaction, an engi neered cap woul d be constructed over the LAOCB. The treated soi
and the engineered cap would mnimze surface infiltration and reduce the potential for

contami nant mgration. The |ow perneability engi neered cap woul d have the sanme characteristics
as identified in Alternative S 2. The capped area will be maintained and Institutional Controls
will remain in place as long as the waste renains a threat to human health or the environnent.

As di scussed under Alternative S4, this alternative does not reduce the total nass of COCs and
cannot in itself achieve RG. However, it is a proven performance-based engi neeri ng approach
that reduces the nobility of prinmary and secondary COCs. In addition, as discussed under
Alternative S4, results of a literature search and a treatability study perforned on LAOCCB soils
indicate S/S reagents are considered effective at reducing the nobility of primary and secondary
COCs. Under this alternative, contamination in the basin would be excavated, immobilized
replaced in the LACCB, and a cap constructed.

This alternative would neat renedial actioti objectives by: (1) preventing infiltration into
the area through capping and i mobilizing contam nation present in the basin through ex-situ
S/'S, thereby preventing migration of prinmary and secondary COCs to groundwater, and (2)
preventing human or ecol ogi cal access and thereby reducing risks to human health and the
environnent. In addition, assum ng an approxi nmate backfill/cap thickness of four feet, this
alternative is estimated to reduce the radi oactive dose (direct radi ati on exposure) received
from60 Co and 137 Cs at the LAOCCB by nearly 100% The total present value estimate for this
alternative is $4,370,000. These costs include operation and nai ntenance of the cap for 30
years, and the review of renedy every five years for 30 years, as required by the NCP

Alternative S-6. Excavation & Of-Unit D sposa

This alternative involves the excavation and off-unit disposal of the top two feet of soil from
the bottom of the LACCB, and contam nated soils, vegetation, and debris on the walls of the
basin and the staging area on the north end of the basin. Treatnent (i.e., stabilization) of
the LAOCB soils would first be conducted to ensure optinal waste handling characteristics.
Fol | owi ng pretreatnent, a backhoe or trackhoe would be used to excavate contam nated naterial in
the LACCB to a depth of approxinmately two feet below the current basin bottom Confirmation
soi|l sanples would be collected and anal yzed periodically during excavation to verify that al
soi | exceedi ng concentration-based renedi ati on goals was recovered. Follow ng excavation, the
soil may require further treatnent for waste handling purposes and packagi ng and di sposa
requirenents. The contami nated naterial would then be placed directly into |lined haul trucks
for transport fromthe waste unit to the disposal facility [Nevada Test Site (NTS) near Mercury,
Nevada]. Upon conpl etion of contam nated naterial renoval, the LAOCB woul d be backfilled with
clean soil and conpacted to grade

By renoving the source of contamination, this alternative would elimnate all risks associated
with the LAOCB, soils and neet the renedial action objectives by elimnating any risk of
contaminant mgration to groundwater and risk to human health and the environnment. Since the
source termis renoved under this alternative, review of renedy every five years for 30 years



woul d not be required. The total present value estimate for this alternative is $9, 100, 000.
Secondary Source Alternatives (LAOCB Pi peline)
Alternative P-1. No Action

Under this alternative, no action would be taken at the LACCB pipeline. EPA policy and

regul ations require consideration of the No Action alternative to serve as a basis agai nst which
other alternatives can be conpared. Because no action would be taken and the LAQCCB pi peline
would remain in its present condition, there are mininal costs related to nornmal SRS nai nt enance
activities. Under the No Action alternative, there would be no reduction or mtigation of
current or future risks associated with the pipelines. Since five year review of the renedy
woul d be in conjunction with the reviews for the LACCB soil renmedy, the estinmated cost for these
reviews for the next 30 years is $0. The total present value estinmate for this alternative is
$0.

Alternative P-2. Capping

This alternative involves the construction of a | ow perneability cap over the LAOCB pipeline
area. Initially, the waste unit would be prepared by clearing any vegetation, fencing, and

ot her physical obstructions i medi ately surroundi ng the LAOCB pipeline area. After the areais
prepared, an engi neered cap woul d be constructed over the LACCB pipeline to mninmze surface
infiltration and thereby reduce the potential for contamnant nmigration. The |ow perneability
engi neered cap woul d be designed to mnimze infiltration, intrusion, and surface erosion. The
cover design would be approved by the EPA and SCDREC prior to construction. The cap woul d cover
an area of approximately 0.5 acres (21, 780 square feet). The capped area will be naintai ned and
Institutional Controls will remain in place as long, as the waste remains a threat to hunman

heal th or the environment

This alternative would neet the renedial action objectives by: (1) mnimzing infiltration into
the pipeline area, thereby preventing mgration of contam nants to groundwater, and (2)
preventing intrusion to the pipeline area, thereby reducing risk to human health and the
environnent. Since five year reviews of the remedy would be in conjunction with the LAOCB soil
the additional estimated present value for these reviews for the next 30 years is $0. The tota
present value estimate for this alternative is $730, 1000.

Alternative P-3. In-situ Soliclification/Stabitization and D sposal in the LACCB

This alternative involves the in-situ S/'S, excavation, and on-unit disposal of the LACCB

pi peline and associated soils in the LAOCB. The pipelines would first be filled with grout to
mnimze the potential release of residual contam nants frominside the pipelines during
excavation. A backhoe or trackhoe would then be used to excavate the LACCB pipeline. The

pi pelines woul d be cut into nmanageabl e sections for the purpose of noving and m ni m zi ng

requi red di sposal space. Confirmation soil sanples would be collected and anal yzed periodically
during excavation to verify that all soil exceeding concentration-based renedi ati on goal s was
recovered. The pipeline sections and associated soils would be placed directly into the LACCB
and subsequently solidified/stabilized to create a nonolith and further reduce the nobility of
pi pel i ne contam nants. Wen pipeline and soil renoval and di sposal are conpl eted, the LACCB
pi peline area would be backfilled with clean soil and conpacted to grade

Because the source of contam nation would be renoved under this alternative, remedial action

obj ectives would be net by elimnating any risk to groundwater, human health, or the envirownent
caused by the LACCB pipeline area. Since five year reviews of the remedy would be in
conjunction with the LAOCCB soil, the additional estinmated present value for these reviews for



the next 30 years is $0. The total present value estimate for this alternative is $990, 000.
Alternative P-4. In-situ Solidification/Stabilization and Dismsal at the Nevada Test Site

This alternative involves the in-situ S/'S, excavation, and of f-unit disposal of the LACCB

pi pel i ne and associated soils. The pipelines would first be filled with grout to mnimze the
potential release of residual contaminants frominside the pipelines during excavation. A
backhoe or trackhoe woul d be used to excavate the LACCB pipeline. The pipeline sections would
then be cut into nmanageabl e sections for the purpose of noving and m nim zing required di sposa
space. Confirmation soil sanples would be collected and anal yzed periodically during excavation
to verify that all soil exceeding concentration-based renedi ati on goals was recover ed. The

pi pel i nes and associ ated soil would then be placed directly into lined haul trucks for transpor
ftomthe waste unit to the disposal facility (NTS near Mercury, Nevada). Upon the conpletion of
t he excavati on of contam nated pipeline and soil, the LAOCB pipeline area woul d be backfilled
with clean soil and conpacted to grade

Because the source of contam nation would be renoved under this alternative, renmedial action

obj ectives would be net by elimnating any risk to groundwater, human health, or the environnent
caused by the LACCB pipeline area. Since five year reviews of the remedy would be in
conjunction with the LAOCCB soil, the additional estinmated present value for these reviews for
the next 30 years is $0. The total present value estimate for this alternative is $4, 630, 000

VI, SUWARY OF COVPARATI VE ANALYSI S OF THE ALTERNATI VES
Each of the renedial alternatives was evaluated using the nine criteria established by the NCP

The criteria
were derived fromthe statutory requirenents of CERCLA Section 121. The criteria are

. overall protection of human health and the environnent,

. conpliance with ARARs,

. | ong-term cffectiveness and permanence,

. reduction of toxicity, nmobility, or volunme through treatnent,
. short-term effectiveness,

. i mpl enentability,

. cost,

. state acceptance, and

. conmmuni ty acceptance

In selecting the preferred alternative, the above criteria were used to evaluate the
alternatives developed in the focused CVS/ FS (WBRC, 1997b). Seven of the criteria were used to
evaluate all the Alternatives, based on human health and environnental protection, cost,
feasibility, and inplenentabillity issues. The preferred alternative was further eval uated
based on the final two criteria: state acceptance and conmunity acceptance.

Tables 5 and 6 present the evaluation of the soil and pipeline renedial alternatives,
respectively. Summaries of the conparative analysis of alternatives are provi ded bel ow.

<I MG SRC 97204P>
<I MG SRC 97204
<I MG SRC 97204R>
<I MG SRC 97204S>
<I MG SRC 97204T>
<I MG SRC 97204U>
<I MG SRC 97204V>



<I MG SRC 97204W
<I MG SRC 97204X>

LACCB Soil Alternatives
Overall Protection of Human Health and the Environnment (LAOCB Soil)

The No Action alternative would not be protective of human health and the environnent. The

exi stence of the clay |ayer (hardpan) beneath the Basin adequately retards the migration of COCs
t hrough the vadose zone, however, it provides no neans of verifying whether contam nants woul d

i npact groundwater in the future.

Remai ning al ternatives being considered would all be protective of human health and the
environnent. Wth the exception of Alternative S 6 (Disposal at NTS), all other alternatives
woul d i nvol ve capping, which would: (1) act as a barrier that would deter hunan access to
contami nated nedia; (2) mnimze infiltration and | eaching of contam nants fromsoil to
groundwater; (3) act as shielding to reduce radiati on exposure to hypothetical receptors to
within acceptable levels; and (4) serve as redundant protective feature for those alternatives
that involve treatnment as a prinmary nmeans of renediating contam nated soil.

Conpl i ance with ARARs (LAQOCB Soil)

The chemi cal -specific ARARs associated with the LAOCB include concentration-based standards for
Ra and Th in surface and subsurface soil specified in UraniumM Il Tailings Radiation Control
Act (UMIRCA). No detectable activities of 226/228 Ra, 230 Th, or 232 Th were present in the
basin soil. 234 Th (a daughter of 238 U was present in significant activities in the basin
soi l.

EPA regul ation 40 CFR 192 and DCE Order 5400.5 are considered rel evant and appropriate and

t o- be-consi dered i nformation, respectively. The EPA standard specifies an all owabl e annual
effective dose to any nenber of the public resulting from nucl ear power plant operations. The
all owabl e effective dose rate is 25 nremiyear. The DOE Order specifies an all owabl e annual
effective dose to any nmenber of the public resulting fromall DCE operations of 100 nreniyear.
Wth the exception of the No Action alternative (Alternative S-1), an evaluation of renaining
alternatives using very conservative assunptions indicates that inplenmentation of the
alternatives woul d nmeet the allowable effective dose rates under 40 CFR 192 and DCE O der
5400. 5.

Action-specific ARARs identified for the evaluated alternatives are generally simlar, however,
no ARARs are identified for the No Action alternative. Al renmaining alternatives require

Nati onal Em ssions Standards for Hazardous Air Pollutants (NESHAPs) air nodeling, county erosion
control plans, and OSHA health and safery plans. RCRA cappi ng perfornmance standards are
required for all alternatives except No Action and off-unit disposal. Aternative S-6 requires
transportati on of radioactive nmaterials within SRS boundaries and off site to the NTS facility,
whi ch woul d require adherence to DOE Order 5480.3 and 49 CFR 172 throuch 203.

Long- Term Ef f ecti veness and Permanence (LAOCB Soil)

Long-term effecti veness and pernanence can be neasured in broad terns by (1) the magnitude of
residual risks associated with the waste unit, and (2) the adequacy of controls after
inplenentation of the renedial alternative. O the alternatives being considered, the No Action
alternative is the least effective alternative in terns of the nagnitude of residual risks after
inplenentation since it would | eave all contaminated nedia in place without the benefit of
treatnent. Alternatives S 2 and S-3, which involve the-capping of all contam nated nedia and



vertical barriers, would significantly reduce the magni tude of residual risks over No Action
since they would minimze infiltration reaching the waste, however, Aternatives S 2 (Capping)
and S-3 (Capping and Slurry Vall) do not involve any formof treatment that woul d pernenanty
reduce the nmagnitude of residual risk. Wth the exception of No Action (Alternative S-1) and
Alternative S-6 (D sposal at NTS), all other alternatives involve capping and treatnent of
contami nated nedia. Aternative S-6 involves off-unit disposal of all contam nated soil above
concentration-based renediati on goals but does not involve capping. Aternatives S-4 (In-situ
VS), S5 (Ex-situ S/S) and S-6 (Disposal at NTS) offer a greater reduction in the nmagnitude of
residual risks than would Alternatives S 2 (Capping) and S-3 (Capping and Slurry Wall).

Alternatives $4 (In-situ S/S) and S5 (Ex-situ S/S) involve sone formof treatnent that woul d
permanently reduce the nagnitude of on-unit residual risks by reducing contam nant nmobility
and/or volune. Alternative S-6 involves no formof treatnment to reduce the nmagnitude of
residual risk associated with contam nated nmedia, however, this alternative involves the

di sposal of contam nated soil at the NTS facility and woul d effectively renove all residual risk
at the unit.

Wth respect to contamnated soil, Aternative S-6 (D sposal at NIS) offers the greatest
reduction in residual risk since it would pernmanently renove all contam nated soil at
concentrations above concentration-based renediation goals fromthe LACCB waste unit. Residual
concentrations left in soil wuld not pose a significant risk to human health or the
environnent. Alternatives $4 (In-situ §/S) and S5 (Ex-situ S/S) would i mobilize soil-borne
contam nants. The residual risks associated with Alternative S5 would be slightly less than
that of Alternative S4 because the treatment of all known soil-borne contam nation at the LAOCB
waste unit would be verified by confirmation sanpling under Alternative S5, whereas treatnent
of all known soil-borne contam nation woul d not he confirmed under Al ternative S-4.

Exi sting SRS institutional controls would be adequate for the protection of human health as | ong
as the institutional controls are maintained. |In the absence of existing controls, the No
Action alternative would not be protective of human health. Based upon the hypothetica

scenario that institutional controls cannot be guaranteed and/or proposed caps could be all owed
to fail, the need for controls to maintain protectiveness woul d decrease corresponcling to the
extent to which contam nated rnedia are treated to pernmanently reduce the nagnitude of residua
ri sks. Consequently, the need for controls is greatest for alternatives that do not treat or
remove any of the contaminated nmedia (Alternatives S-1 - No Action, S 2 -Capping, and S-3
-Capping and Slurry Wall) followed by alterriatives that treat all known contam nated soil at
the LACCB waste unit (Alternatives S 4 - In-situ S/S and S5 - Ex-situ §/S), Aternative S-6
(Disposal at NTS) would require the least controls of all alternatives being considered since it
woul d invol ve the pernmanent renoval of all contaminated soil known to exceed concentration-based
remedi ation goals. Wth the exception of restrictions on groundwater use, no controls woul d be
required for the LAOCB waste unit under Alternative S-6.

Reduction of Toxicity, Mbility, or Volume (LACCB Soil)

Alternatives SS1 (No Action), S-2 (Capping), S 3 (Capping and Slurry Valls), and S-6 (D sposal
at NTS) offer no formof active treatnent and, therefore, do not satisfy the NCP preference for
remedi al alternatives that offer a reduction in contam nant toxicity, nmobility, or volune. AH
other alternatives being considered offer sone formof active treatnent that woul d pernanently
reduce contam nant toxicity, nmobility, or (contam nated media) volune. The treatnent technol ogy
bei ng considered for treating LACCB contam nated soil is stabilization/solidification by
grouting (soil only), which reduces contam nant nobility.

Short-Term Ef fecti veness (LAOCB Soil)



The short-termrisks to remedi al workers increases with the volume of contam nated nedi a
directly handl ed or processed and project duration. Handling (e.g., excavating, noving) and/or
processing (e.g., treating) contam nated nedia i ncreases the risk of renedial worker exposure to
radi ation effects. In addition, renedial workers are exposed to potential construction-rel ated
risks (e.g., falls, cuts, heavy equi pment operation) which increase with corresponding increases
in project duration, however, potential short-termrisks to renedial workers should be

nmanageabl e for all alternatives being considered. Wth strict adherence to project health and
safety plans, it should be possible to maintain short-termrisks of all considered alternatives
within acceptable limts.

The potential risk to renmedial workers would be | owest for the No Action Alternative, followed
by Alternative S-2 (Capping) which invglvcs no or very limted handling or processing of
contam nated nedia. The No Action alternative requires no tine in the field, whereas the
estimated tinme to conplete Alternative S 2 (Capping) is four nonths once fiel dwork begins.
Alternative S-6 (D sposal at NTS) would not require an extensive tineframe to conplete the
remedi ati on beyond that of Alternative S 2.

The alternatives posing the greatest potential risks to renmedial worken would be Alternatives
S5 (Ex-situ S/S) and S-6 (Disposal at NTS) because they involve the direct handling and
processing of the greatest volune of contam nated nedia. Standby tinme would be anticipated for
these alternatives to address health and safety is sues since these alternatives would invol ve
ext ensi ve handling and/or processing of contam nated soil. Wrk stoppages would significantly
inpact the tine needed to conplete these alternatives. After nobilization to the field, the
estimated tinme to conplete Alternatives S 5 and S 6 is two nonths.

Al alternatives being considered woul d pose negligible or very lowrisks to the community.
Under Alteratives S-1 (No Action), S-2 (Capping), S 3 (Capping and Slurry Walls), S-4 (In-situ
S/S), and S5 (Ex-situ S/S), the risks posed to the comunity would be negligible since they
woul d not include off-unit transport of contam nated nedia. Alternative S-6 involves transport
of contam nated soil to the NTS facility near Mercury, Nevada, 2,200 mles fromthe LAOCCB waste
unit, and involves nmore risk than the other alternatives.

I mpl emrentability (LAOCCB Soil)

Alternative S-1 (No Action) would be the nost inplenentable altnmative being considered since it
woul d not involve any type of consnuction or renedial actions beyond existing institutional
control however, the No Action alternative could potentially arouse public concern since it

woul d pose a potential threat to the environnent. Alternative S-2 (Capping) would involve the
construction of a cap, but should be relatively easy to inplenent. Alternative S-3 would

invol ve the construction of slurry cut-off walls and a Cap, both of which are readily
constructed. Alternatives S 2 and S-3 should not elicit major public concerns. Alternatives
S-4 (in-situ S/S) and S5 (Ex-situ S/'S) should be inplenentable, however, Alternative S5

requi res extensive waste handling and pre-excavation treatnment of soil. Stabilization and

di sposal are commonly applied technol ogies for renediating | owlevel or m xed wastes, and shoul d
not elicit public concerns. Alternative S 6 (Disposal at NTS) would be readily inpl enentable.
Alternative S-6 also would require treatnent of soil prior to excavation to ensure optinal waste
handl i ng characteristics. Post-excavation treatnent may be needed under Aternative S-6 for
packagi ng and di sposal requirenents. There nay be potential public concern regarding the
off-site awsportation of |owlevel or mxed wastes.

Wth the exception of Alternative S 6, future renedial alternatives, if warranted, would not be
precl uded by inplenmenting any of the Alternatives. D sposal of LAOCCB wastes at the SRS Soi l
Consolidation Facility, for instance, could be re-eval uated should the facility becone
operational in the future.



Cost (LAOCB Soil)

Total estimated present worth costs range between $280,000 for the No Action alternative to

$9, 100,000 for Alternative S 6 (Disposal at NTS). Alternative S-2 ($1,430,000) involves cappi ng
only. Alternative S-3 ($3,430,000) involves slurry cut-off walls. Aternative S-4 ($3, 580, 000)
involves in-situ stabilization of the contam nated soil. Alternative S5 ($4,370,000) involves
ex-situ stabilization of the contamnated soil. Aternative S-6 ($9, 100,000) involves off-unit
di sposal of all LAOCB contam nated soil to two feet.

Wth the exception of Alternatives S-1 and S-6, the estinated operation and nai ntenance costs of
all alternatives are approxi mately $430,000 for the long-term (30 years) mai ntenance of a cap
and five year renedy reviews. The estinmated operati on and nai ntenance for the No Action
alternative (Alternatives-1) is $280,000 because it does not involve capping. Alternative S-6
woul d have no additional operation and nai ntenance costs since it would permanently renove all
contam nated soil fromthe LACCB waste unit and would not require five year renmedy reviews. All
cost estimates are provided for conparison purposes only and are not intended to forecast actual
budget ary expenditures.

State and Community Acceptance (LAOCB Soil)

Alternative S-1 does not provide short or long term protectiveness of human health and the
envi ronnent and consequendy has not net state and Federal regul atory acceptance. Alternatives
S-2 and S-3 do provide for reduced contam nant nobility, however, these alternatives do not
provi de a permanent reduction in contamnant nobility and have not nmet state and Federal

regul atory acceptance. Alterngives S-5 and S-6 do provide for a permanent reduction in
contami nant nobility, however, both alternatives include significant waste handling and/or
transport and are estinated in excess of $4 nmillion. Consequently, neither Alternative S5 or
S-6 have nmet state and Federal acceptance or community acceptance.

The state and Federal regulatory agenci es have accepted and approved Alternative S4 primarily
because it s the | east expensive alternative that provides a pernmanent reduction in contam nant
nobi lity and poses mninmal risk to renedial workers and the comunity. In addition, based on
the public coments received fromthe comunity and the G tizens Advisory Board, Alternative S-4
has net community acceptance.

Conpar ative Analysis Summary (LACCB Soi l)

The results of the conparative analysis for the LAOCB soil indicate that with the exception of
S-1 (No Action), all considered alternatives are conparable with respect to overall
protectiveness of human health and environnent, neeting chem cal -specific and action-specific
ARARs, and relative inplenentability (see Table 5). The primary balancing criteria are cost,
long-term effectiveness and permanence, and reduction of toxicity, nmobility, or vol une.
Alternatives S5 and S-6, although effective in reducing the toxicity, nmobility, or volume
permanently, are estimated in excess of $4 nillion. |In addition, both these alternatives

i nclude significant waste handling and/ or transport which increase the potential for renedial
wor ker and public exposure. Alternative S-3 has an estimated cost conparable to Alternative
S-4, but its ability to reduce contam nant nobility and migration to groundwater over the
long-termis not adequate. In addition, although the estinmated cost of Alternative S-2 is
significantly less than Alternative S-4, its ability to reduce contam nant nobility and
mgration to groundwater over the long-termis also not adequate.

LAQCB Pipeline Aternatives

Overall Protection of Human Health and the Environment (LAOCB Pipeline)



The No Action Alternative (P-1) would not be protective of human health and the environnent.
According to data gathered during the RFI/R, the internal suface of the pipelines exhibit a
relatively high radioactivity |evel (approximately 300,000 dpmcminternal surface), however,
radi oi sot opes have not been detected in the pipeline soil or in groundwater fromthe pipeline
areas. This suggests radionuclides have not mgrated fromthe pipeline to unit soil and
groundwater. The No Action Alternative does not prohibit access to the pipeline areas, and the
potential exists for human or wildlife intiusion and subsequently exposure to the pipelines.
Furthernore, based on the shallow depth of the pipeline (within three feet of the ground
surface), its relatively high radioactivity level on the internal surface, the age (>30 years)
and naterial of the pipe (steel which could degrade over tinme and rel ease radi oi sot opes),
Alternative P-1 (No Action) would not be protective of human health or the environnent.

Remai ning al ternatives being considered would all be protective of human health and the

ecol ogical receptors. Alternative P-2 would not result in the nitigation of potential future
radi onuclide release to the environnent due to corrosion of the steel walls of the pipelines,
however, Alternative P-2 would involve capping, which would: (1) act as a barrier that would
deter human access to contamnated nedia; (2) mnimze infiltration and | eaching of contam nants
to unit soil and groundwater; and (3) act as shielding to reduce radi ation exposure to

hypot hetical receptors to within acceptable levels. Aternatives P-3 and P-4 are protective of
human health and the environnent because they involve the excavati on and di sposal of the

pi pel i nes.

Conpl i ance with ARARs (LAQOCB Pi peline)

The potential chem cal -specific ARARs associated with the pipelines include concentration-based
standards specified in DOE Order 5400-5. DOCE Order 5400.5 is considered TBC i nformati on only.
The DOE Order specifies an all owabl e annual effective dose to any nenber of the public resulting
fromall DCE operations of 100 nreniyear. The pipelines were not sanpled for specific isotopes,
therefore it is unknown whether the radi ation doses resulting fromisotopes in the LACCB

pi pelines neet the identified potential ARAR Consequently, conpliance with this potential ARAR
cannot be evaluated for Alternative P-1. The renaining alternatives would conply with the
potential chemi cal -specific ARAR through reduction of radi ati on dose (capping), treatnent, or

di sposal

Alternatives P-2, P-3, and P-4 would require conpliance with several action-specific ARARs.
Alternative P-2 involves construction of a cap and woul d therefore require conpliance with RCRA
cap perfornmance standards. Alternatives P-3 and P-4 involve construction-type activities and
woul d require NESHAPs air nodeling and permtting, an erosion control plan, and an Cccupationa
Health and Safety Adm nistration (OSHA) worker health and safety plan. Al alternatives could
conmply with the action-specific ARARs. No |ocation-specific ARARs were identified under any of
the alternatives.

Long- Term Ef f ecti veness and Per manence (LAQCB Pi pel i ne)

Long-term effecti veness and pernanence can be neasured in broad terns by: (1) the nagnitude of
residual risks associated with the waste unit; and (2) the adequacy of controls after

i npl enent adon of the renedial alternative. The alternative having the highest residual risks is
Alternative P-1 because the pipelines would remain in place without treatnment and institutiona
controls woul d not be guaranteed under this alternative. Alternative P-2 would have |ess
residual risk than Alternative P-1 because it would invol ve capping the pipeline areas which
woul d minimze mgration of contam nation and would restrict human and wildlife access to the
pipelines. Neither Alternatives P-1 or P-2 would prevent the potential rel ease of contam nants
to the environnent upon the deterioration of the steel pipelines. Aternatives P-3 and P-4
woul d result in the least residual risk because they involve renoving pipeline contam nation



fromthe area.

The adequacy of controls under Alternative P-1 cannot be ascertained since the continued

mai nt enance under institutional controls would not be guaranteed. Alternative P-2 would include
the construction of a cap over the pipeline areas which would require naintenance, but would
limt the radiation exposure potential, decrease the potential for mgration, and limt access
to the pipelines. Aternatives P-3 and P4 involve the renmoval of pipeline contam nati on and
woul d, therefore, not require any controls follow ng renediation.

Reduction of Toxicity, Mbility, or Volume (LAOCCB Pi peline)

Alternatives P-1 and P-2 offer no formof active treatnment and, therefore, do not satisfy the
NCP preference for remedial alternatives that offer a reduction in contam nant toxicity,
mobility, or volune. However, Aternative P-2 offers cappi ng which would reduce the nmobility of
contam nants by minimzing surface water infiltration, thereby reducing | eaching of contam nants
to unit groundwater. Alternatives P-3 and P-4 would offer treatment through grouting that woul d
reduce contam nant nobility.

Short-Term Ef fecti veness (LAQCB Pi pel i ne)

The short-termrisks to renedial workers increases with project duration. Handling (e.g.,
excavating, noving) and/or processing (e.g., treating) contam nated nedia increase the risk of
remedi al worker exposure to radiation effects. In addition, renedial workers are exposed to
potential construction-related risks (e.g., falls, cuts, heavy equi prent operation) which
increase with corresponding increases in project duration. Potential short-termrisks to

remedi al workers shoul d be manageable for all alternatives being considered. Wth strict
adherence to project and safety plans, it should be possible to naintain short-termrisks of all
considered alternatives within acceptable limts.

The potential risk to renmedial workers would be | owest for the No Action alternative, followed
by Alternatives P-2, P-3, and P-4. Alternative P-2 (capping) would not involve any contact with
the pipelines. Alternatives P-3 and P-4 would involve in-situ §S and excavati on and di sposal

of the pipelines Alternative P-4 involves nore waste handling due to cutting and packagi ng of
the pipeline for transport. The risk to renedial workers would be nmedi umunder Alternative P-3
and high under Alternative P-4. Alternative P-3 is estimated to take two nonths and Alternative
P-4 three nonths.

Al alternatives would pose negligible or low short-termrisks to the community. The risks
posed to the comunity fromAl ternatives P-1, P-2, and P-3, would be negligible since they woul d
not include off-unit transport of contam nated nmedia. Since Alternative P-4 involves transport
of contam nated soil to the NTS facility near Mercury, Nevada, 2,200 mles fromthe LAOCCB waste
unit, this alternative involves nore risk than the other alternatives.

I mpl emrentability (LAOCCB Pipeline)

Alternative P-1 (No Action) would be the nost inplenentable alternative being considered since
it would not involve any type of construction or renedial actions beyond existing institutional
controls. However, the No Action Alternative could potentially arouse public concern since it
does not involve treatment or renoval of the contam nation. Alternative P-2 (Capping) would
invol ve the construction of a cap, but should be relatively easy to inplenent. Al ternative P-2
shoul d not elicit major public concerns since a cap would provide a physical barrier between
receptors and the pipelines, however, the geonetry of the cap (approxinately 450 ft |ong by 10
ft wide) would cause traffic control and mai ntenance problens under current and future | and use
scenarios. Alternatives P-3 (In-situ S/S and disposal in the LACCB) and P-4 (In-situ S/S and



di sposal at NTS) could be readily inplenentable. S/Sis a comonly applied technol ogy for
remedi ating | owl evel wastes and should not elicit public concerns. There may be potenti al
public concern regarding the off-site transportation of |owlevel waste under Alternative P4.

Cost (LAQCCB Pi peline)

Total estimated present worth costs range between $730,000 for Alternaive P-2 (Capping) to
$4, 630,000 for Alternative P-4 (In-situ S/'S, excavation, and disposal at the NTS). The cost of
Alternative P-1, No Action, would be included under the No Action alternative for the LACCB
soils (S-1). Aternative P-2 ($730,000) includes capping only. Alternative P-3 ($990, 000)
invol ves the grouting, excavation, and disposal of the pipelines in the LAOCB. Aternative P-4
(%4, 630, 000) woul d invol ve grouting, excavation, and disposal of the LACCB pipelines at the NTS.

Alternatives P-1 and P-2 would require a renmedy review every five years for 30 years because
they do not result in unrestricted use of the pipeline area. The cost for renedy revi ew woul d
be included with that of the LACCB soils, depending on the renedy selected for the LACCB.
Alternative P-2 includes the operation and nai ntenance costs of a cap.

State and Community Acceptance (LAOCB Pi peline)

Alternative P-1 does not provide short or long term protectiveness of human health and the

envi ronnent and consequently has not nmet state and Federal regulatory acceptance. Alternative
P-2 does provide for reduced contam nant nobility, however, this alternative does not provide a
permanent reduction in contam nant nobility and has not net state and Federal regul atory
acceptance. Alternative P-4 does provide for a permanent reduction in contam nant nobility,
however, this alternative includes significant waste handling and/or transport and is estinmated
in excess of $4 million. Consequently, Alternative P-4 has not net state and Federal acceptance
or community acceptance.

The state and Federal regulatory agenci es have accepted and approved Alternative P-3 prinmarily
because it is the | east expensive Alternative that provides a pernmanent reduction in contam nant
nmobility and poses mnimal risk to renedial workers and the community. In addition, based on
the public coments received fromthe comunity and the Ctizens Advisory Board, Alternative P-3
has net community acceptance.

Conpar ative Analysis Summary (LAOCCB Pi pel i ne)

The results of the conparative analysis for the LAOCCB pipeline indicate that with the exception
of S1 (No Action), all considered alternatives are conparable with respect to overall
protectiveness of human health and environnent, neeting chem cal -specific and action-specific
ARARs, and relative inplenentablility (see Table 6). The prinmary deciding criteria are cost,
long-term effectiveness and permanence, and reduction of toxicity, nmobility, or vol une.
Alternative P-4, although effective in reducing the toxicity, nmobility, or volune permanently,
is estimated in excess of $4 mllion. In addition, this alternative would include significant
waste transport which would increase the potential for public exposure. Aternative P-2 has an
estinmated cost conparable to Alternative P-3, however, its ability to reduce contam nant
nmobility and migration to groundwater over the long-termnmay not be adequate. Alternative P-3
provides a reduction in contam nant nobility through in-situ stabilization, renoval, and further
stabilization/disposal in the LACCB, is nore cost effective than Alternative P-4, and has net
state and comunity acceptance.

I X THE SELECTED REMEDY

Based on the risks identified in Section VI, the LAOCB soil poses significant risks to human



health and the environnent. Significant carcinogenic risks to the potential future worker or

resident are driven by exposure fromdirect radiation, ingestion of soil, and ingestion of
produce grown in the LACCB soils contam nated with radionuclides (primarily 60 Co and 137 Cs) to
a depth of less than two feet. In addition, significant noncarcinogenic risks are driven

primarily by ingestion of basin soils contam nated with chromiumand | ead. Based on
characterization and risk evaluations, a renedial action is appropriate for the LACCB soil.

An eval uation of potential alternatives was perforned in accordance with the NCP as sumari zed
in Section VIII. Based on this evaluation, the selected alternative for renedi ati ng the LACCB
soil is Alternative S-4: In-situ Stabilization and Capping. This alternative will neet renedi a
action objectives by permanently elimnating ingestion of soils and produce grown in soils,
elimnating direct radiation exposure, and providing a pernmanent reduction in contam nant
nmobility and potential future inpacts to groundwater. In addition, this alternative poses
mninmal risk to remedial workers and the community, is the | east expensive alternative that
neets renedi al action objectives, and has net state and Federal regulatory and comunity

accept ance.

I mpl emrent ation of the selected LACCB alternative (S-4) will involve in-situ S/S of the top two
feet of soil in the bottomof the LACCB, the placenent of clean soil in the LACCB, followed by
construction of a cap over the LACCB. Initially, the waste unit woul d be prepared by abandoni ng
the existing nonitoring wells around the basin and clearing any vegetation, fencing, and other
physi cal obstructions i mediately surrounding the LACCB area. In addition, the contam nated
soils, vegetation, and debris on the walls of the basin and the staging area on the north end of
the basin will be pushed into the bottomof the basin. The soil and debris will then be S/ISto
a depth of approximately two feet below the current basin bottom Following S/S, any renaining
depression will be backfilled to grade. After sufficient conpaction, an engineered cap will be
constructed that will mnimze infiltration, intrusion, and surface erosion. The treated soi
and the engineered cap will mnimze surface infiltrafion and reduce the potential for |eaching
of COCs to unit groundwater. The design of the engineered cap will be approved by the EPA and
SCDHEC prior to construction. The cap will cover an area of approximately 0.5 acres (21,780
square ft). The capped area will be nmintained and Institutional Controls will remain in place
as long as the waste remains a threat to human health or the environnent.

Car ci nogeni ¢ and noncar ci nogeni ¢ ri sks posed by the pipeline soils are due to naturally
occurring netals and radionuclides that are typical of SRS soils. However, relatively high
level s of radioactivity were detected in the LAOCCB pipelines. Al though this contam nation does
not currently represent a risk to hunman health and the environnent, future deterioration of the
steel walls of the pipeline could potentially rel ease contam nants to the environnent and result
in unacceptable risk. Based on these criteria, a renedial action is appropriate for the LACCB
pi pel i ne.

An eval uation of potential alternatives was perforned in accordance with the NCP as sumari zed
in Section VIII. Based on this evaluation, the selected alternative for renedi ati ng the LACCB
pipeline is Alternative P-3: In-situ Stabilization and D sposal in the LACCB. This alternative
will neet renedial action objectives by pernmanently elimnating ingestion of soils and produce
grown in soils, elimnating direct radiati on exposure, and providing a pernmanent reduction in
contam nant nobility and potential future inpacts to groundwater. |In addition, this alternative
poses mini nal exposure of renmedial workers and the comunity, is the | east expensive alternative
that neets renedial action objectives, and has net state and Federal regulatory and community
accept ance.

I mpl emrent ati on of the LACCB pipeline alternative (P-3) will first involve in-situ grouting of
the pipelines to mninmze the release of residual contam nants frominside the pipeline during
excavation. Next, the pipelines will be excavated, cut into manageabl e sections, and placed in



the LAOCCB along with any contami nated soils associated with the pipelines. After being placed
in the LAQCB, pipeline soil and voids between pipeline sections will be grouted to create a
nmonolith that will further reduce the nobility of pipeline contamnants. As described in
Alternative S-4 for LAOCCB soils, the renaining depression in the basin will be backfilled with
clean soil. After sufficient conpaction, an engineered cap will be constructed that wll
mnimze infiltration, intrusion, and surface erosion.

Based on characterization and risk evaluations of the soil in the LAACB, soil along the LAACB
pi peline, or soil along the effluent drainage ditch south of the LAACB, the No Action is the
sel ected renedy. No renedial action is required; however, the LAACB will be backfilled with
native soil and vegetation will be established in a simlar fashion to the clew closure of the
F-, H, K-, and P-Acid/ Caustic Basins (WBRC, 1995a). Final grade will be sloped to pronote
drai nage and conformw th surrounding terrain. The No Action alternative will be protective of
human health and the environnent, and no post ROD docunmentation or reviews will be necessary.

In the long-term if the property is ever transferred to non-Federal ownership, the U S

Governnent will, in conpliance with Section 120(h) of CERCLA, create a deed for the new property
owner. The deed shall include notification disclosing former waste Managenent and di sposal
activities as well as renedial actions taken on the site. The deed notification shall, in

perpetuity, notify any potential purchaser that the property has been used for the nanagenent
and di sposal of radioactive oil and chem cal wastewater. The deed shall al so include deed
restrictions precluding residentiail use of the property. However, the need for these deed
restrictions may be reevaluated at the tinme ef transfer in the event that contam nation no

| onger poses an unacceptable risk under residential use. |In addition, if the site is ever
transferred to non-Federal ownership, a survey plat of the area will be prepared by a certified
prof essional |and surveyor and recorded with the appropriate county recordi ng agency.

These sel ected renedies and the No Action are intended to be the final action for the

LAQCB/ LAACBsource unit. The solution is intended to be permanent and effective in both the |ong
and short terns. These alternatives are considered to be the | east cost options which are still
protective of human health and the environment. Further assessnent of the groundwater

contam nation will be conducted to define the extent of groundwater contam nant plunes under the
conprehensi ve L-Area Southern Groundwater QU. This assessnent will provide the data necessary
to conduct a risk assessnent Feasibility Study, Proposed Plan, and ROD for groundwater in the
vicinity of the unit. The SCDHEC has nodified the SRS RCRA pernmt to incorporate the selected
remedy. This proposal is consistent with EPA guidance and is an effective use of risk
nmanagenent principl es.

X STATUTCORY DETERM NATI ONS

Based on the LACCB/ LAACB RFI/RI Report and the BRA, the LAOCB source QU poses significant risk
to human health. Therefore, a determ nation has been nade that in-situ SS of the pipeline,
excavation and placenent of pipeline in the LACCB, and in-situ S/S and capping of the LACCB is
protective of human health and environment for the residual contamnation in the LAOCB pipeline
and LACCB soil .

The selected renedy is protective of human health and the environnment, conplies with Federal and
State of South Carolina requirenments that are legally applicable or relevant and appropriate to
the remedial action, and is cost-effective. The high | evels of radioactive contamnation in the
LACCB warrant a renedy in which in-situ S and capping is a practical alternative. In-situ S/'S
and capping with result in the protection of unit groundwater through the S/S of unit CCCs, and
will be protective of on-unit human and ecol ogi cal receptors by shielding radiation exposure and
preventing the ingestion of unit COCs.



Based on characterization and risk evaluations, it has been deternined that the LAACB source QU
poses no significant risk to human health and the environment. A No Action alternative is
appropriate for the LAACB and will be protective of hunan health and the environnment. The LAACB
will be backfilled with native soil and vegetation will be established in a simlar fashion to
the clean closure of the F-, H, K-, and P-Acid/ Caustic Basins (WBRC, 1995a).

Section 300.430 (f)(4)(ii) of the NCP requires that a five year review of the ROD be perforned
i f hazardous substances, pollutants, or contamnants remain in the waste unit. The three
Parties, DOE, SCDHEC, and EPA, have determined that a five year review of the ROD for the
LACCB/ LAACB wi || be perfornmed to ensure continued protection of human health and the

envi ronnent .

Xl . EXPLANATI ON CF S| GNI FI CANT CHANGES

The SB/ PP and the draft RCRA permit nodification provided for involvenent with the community

t hrough a docunent review process and a public comment period. A public nmeeting was adverti sed
and held on May 7, 1997. Comments that were received during the 45-day public coment period
(April 4 - May 18, 1997) are addressed in Appendi x A of this Record of Decision and are

avail able with the final RCRA pernmit. There were no significant changes to the sel ected renedy
as a result of public coments.

In selecting the renedy in this Record of Decision, a Savannah River Site bul k di sposal
alternative was not evaluated in the feasibility study, but is currently being devel oped and
eval uated for radiologically contam nated soil/debris as a SDCR Shoul d the SDCF concept becone a
Savannah River Site renmedial option for radiologically contam nated soils prior to

inmpl enentation of the selected LAOCCB and LACCB pi pel i ne renedy, then the bul k di sposal SDCF
alternative will be evaluated for the LACCB. This evaluation will fully consider the nine
criteria established by the NCP in determning if the SDCF alternative is an appropriate renedy
for the LAOCB and if the SDCF remedy is determ ned appropriate for the LAOCB, the change in
remedy will cause no significant |oss of nmonetary resources.

Shoul d use of the SDCF concept be deemed appropriate for the LACCB, this Record of Decision
woul d require nodification.

X RESPONSI VENESS SUMVARY

There were eight comments received during the public comment period. The Responsiveness Summary
(see Appendi x A) of this Record of Decision addresses these comments.

Xi11. POST-ROD DOCUMENT SCHEDULE

The post - ROD docunent and i npl enentati on schedule is summari zed below and is illustrated in

Fi gure 13:

1. Corrective Measures/ Renmedi al Design Work Plan (CM RDWP) (Rev. 0) will be submtted for EPA

and SCDHEC review within approximately 1 nmonth after issuance of ROD.

2. The conbi ned CM Renedi al Desi gn Report (RDR)Renedial Action Wirk Plan (RAWP) (Rev. 0) will
be submitted within approximately 4.5 nonths after issuance of ROD.

<I M5 SRC 97204Y>

3. Corrective Measures/ Renedial Action start on LAOCB soils and LACCB pipelines will begin
foll owi ng EPA and SCDHEC approval of the RDR and RAW,.
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Coment  1:

Response 1:

Comment  2:

APPENDI X A
RESPONSI VENESS SUMVARY

ic comment period for the Statement of Basis/Proposed Plan for the L-Area Ol &
and Aci d/ Caustic Basin (904-83G & 904-79GQ began on April 4, 1997 and ended on
A public nmeeting was held on May 7, 1997 and a Ctizens Advi sory Board (CAB)

d on May 13, 1997. Specific coments and responses are found bel ow. The
alicized and the responses are bolded. The CAB recommendati ons are al so

No renedi al action (No Action Alternative) be performed at the LACCB and the $4.6
mllion be used for renediation of higher risk sites at SRS

A risk assessnent for the LAOCB was performed in accordance with CERCLA gui dance.
The relative risk values for the LAOCB indicate that renediation is required per
the statutory requirenents of CERCLA. The LACCB is the second hi ghest ranking
unit with respect to risk as defined in the FFA. DCE concludes that there is
significant risk to the environnent and to the worker because of the follow ng:

1) Transurani ¢ Wastes are present in the LACCB and shoul d be stabilized.

2) The LACCB is currently open to the atnosphere.

3) Vegetati on uptake and manmmal s, reptiles, and fow present a current risk of
the uncontroll ed rel ease of radionuclides fromthe LACCB.

4) The potential of adverse weather conditions (e.g., tornado) facilitating the
uncontrol l ed rel ease of radionuclides exists.

5) The LAOCCB is the source of existing and potential future groundwater
cont am nat i on.

6) Even with the exclusion of the risk posed by Cs-137 and Co-60 (>99 percent) at
the LACCB, the risk posed by the long-lived radionuclides (e.g., Pu-239)
identified in the LAOCB soils is unacceptabl e.

Since the LAOCCB poses unacceptable risk and a renedial action is appropriate, a
CVB/ FS was performed to identify appropriate renedial alternatives. The
alternatives were screened in accordance with CERCLA gui dance and a detail ed

anal ysis of select alternatives, using the nine evaluation criteria, was perforned
as required by the NCP.

The No Action alternative was fully evaluated and rejected, as presented in the
admi nistrative record (COVB/ FS), because it would not provide a pernmanent reduction
in contamnant nobility. In addition, The No Action alternative may, result in
conti nued groundwat er contami nation that would require nore funding to address
than if the source term (LACCB soil) were renedi at ed.

EPA and SCDHEC have approved the Statenent of Basis/Proposed Plan which recommends
in-situ stabilization and capping. In-situ stathilization and cappi ng was
determned to be the | east expensive alternative that woul d provi de pernanent
reduction of contamnant nobility and nmeet the statutory requirenents of CERCLA

Groundwat er renedi ati on shoul d be considered as part of the general L-Area
groundwat er situation.



Response 2:

Comment 3.

Response 3:

An area Groundwater Qperable Unit (GQOU) is proposed in the current FFA Appendix C
and is entitled the L-Area Southern GOU. A schedule for addressing this GOU is
currently under devel opnent DCE, EPA, and SCDHEC concur on this strategy of
addressi ng the groundwater as a separate QU

Deed restrictions should be placed on the |Iand records now i nstead of waiting
until sone possible future I and di sposal action by the Federal Governnent

Deed restrictions are not appropriate or needed at this tine and would not apply
until the property is transferred fromgovernnent ownership. |If the property is
ever transferred to non-Federal ownership, a deed will be created and will have
deed notification and deed restrictions. As stated on page 16 of 21 in the
Statenent of Basis/Proposed Plan, the need for the restrictions nay be reeval uat ed
at the tinme of property transfer.

Public Meeting Comments

The followi ng comments were taken fromthe May 7, 1997 LACCB Public Meeting transcript. The
foll owi ng coomments are paraphrased fromthe public nmeeting transcript during the presentation of
the proposed renedy for this waste unit.

Comment  4:

Response 4:

Comment 5:

Response 5:

M/ nane is Lee Poe ftom Ai ken, South Carolina, and based on the data provided, ny
conclusion is that it is unnecessary, as long as institutional controls are

mai ntained at SRS, to spend $4.5 nillion on the renediati on of the LACCB. This
conclusion is based on the foll owi ng reasons:

1) The remedi al action would erpose the workers of SRS to unnecessary risks

2) The current risk of the basin is mnimal and conparable to risks at other
areas on and off the site

3) Del aying an action at LACCB until there is a decision on the land use in the
vicinity of the L40CB is appropriate.

4) The $4.5 mllion that we are tal king about spending on this renmedial activity
shoul d be applied to things at the SRS duo have nore i medi ate and red risk
than the risk fromthis basin to sonme future population that is a tenuous
situation of best.

These comments are consistent with the M. Poe's formal witten comments on the
Statenent of Basis/Proposed Plan for the LAOCB/ LAACB, Revision 1 (February 1997)
subnmitted to fMRC Public Invohrmenent on April 7, 1997.

See response to Conment #1.

M/ nane is Trish McOracken from Augusta, Georgia, and | think it is inportant to
prioritize projects of this nature at the SRS The cost and spending are very

i mportant fromthe taxpayers' standpoint. |If ny understanding of the data is
correct, the current risk at the LAOCB is | ow and conparabl e to nany sites across
the country. | find it very surprising that Region IV EPA and the State of South
Carolina would i npose nore cost at this site than they do at other industrial
sites which probably present the sane level of risk. |If the regulatory agencies
are going to inpose these neasures at this site, then they should be inposed
across the country.

The LAOCB is the second highest ranking unit with respect to risk as defined in
the FFA. The FFA has been approved and agreed upon by the DOE, EPA, and SCDHEC.



Comment  6:

Response 6:

Comment 7:

Response 7:

Comment  8:

Response 8:

This action is consistent with current environnmental laws (i.e., RCRA and CERCLA)
that are enforced by EPA and SCDHEC. DCE concludes that there is significant risk
to the environment and the worker as outlined in Response #1, and a renedi al
action is appropriate.

M/ nane is Sam Booher from Augusta, Georgia and if the decision is to proceed with
the backfill and grouting of the LAOCB. | would like to request that DCE give
serious consideration to renoving the liquids, whether it's rainwater, oil, |
don't care what the liquid is, before you pour dirt in there.

DCE wi |l consider renoval and disposal of the liquids prior to backfilling. These
activities will be detailed in the Remedi al Design Report and Renedial Action Wrk
Pl an.

M/ nane is Suzanne Matthews from Ai ken, South Carolina and | do believe that No
Action at this no risk L-Basin is appropriate because the funding is not going to
be there. Now speaking, nmaybe for CAB, the CAB is going to enphasize the priority
living of waste units at SRS, and they will support the renediation of high risk
wast e areas and not the waste areas with |ow risk.

See response to coment 5.

This is Sam Booher again, and | would |like to make a suggestion for future public

nmeetings of this type. | would like to have heard at |east a brief summary on
each of the renedial alternatives considered for the LAOCB before presenting the
selected remedy. It seens that of the six considered alternatives, three of them
consisted of filling/capping the basin.

A detail ed screening and summary of all alternatives considered for the LACCB is
presented in the OVB/ FS and al so presented in the SB/PP. These docunents have
been approved by EPA and SCDHEC, and are available in the Adm nistrative Record.
Radi onucl i des are unique contaminants with a very limted selection of renedial
responses/technol ogi es, with stabilization and contai nnent being the preferred
technologies. DOE will in the future provide a brief overview of the alternatives
considered at public nmeetings of this type so that the public may have a better
understandi ng of the rationale for choosing the sel ected renedies.



